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Rhone-Poulenc AG Company

Completion of review of toxicology data base
for M&B 46030 (Fipronil); Toxicology Branch II
previously forwarded recammendations on a
request for an EUP/temporary tolerance for use
of the chemical on field corm

Toxicolegy Branch II has completed review of
the data base for this chemical; issues
involving carcinogenicity and neurctoxicity
will be presented to the appropriate peer
review committees. (Seé RECOMMENDATIONS.)

1oy 2.~

(%), FacyciedBecy 7
% Prirvied with S0y Cenols Ik on pener thar
(7 corisirs atleest 50% recycied fiker




.

DATA SUMMARY
I. ACUTE STUDIES

Acute Neurotoxicity Study/Rat (81-8): MRID # 429186-35
Material Tested: M&B 46030 (96.7% a.i.)

A single dose of M&B 46030 in corn oil was administered by gavage
to four groups of 15 CD rats/sex/group at dosages of either 0, 0.5,
5.0 or 50.0 mg/kg. Five males and one female in the 50 mg/kg group
died during the study. Treatment-related clinical signs of
toxzicity, including neurotoxicity, were seen with the 50 mg/kg
group animals, especially the males. Males in the 50 mg/kg group
had decreased body weights in comparison to the controls. During
the open field evaluations of the functional observational battery
(at 7 hours, 7 days and 14 days post-treatment), effects of both
stimulation and depression of the nervous system were seen. Those
parameters for which there were statistically significant changes
in males included gait, fine tremors (females also), cocarse
tremors, wrination, mean number of rears (females also}, approach
response, pupil size, muscle tone (females also), air righting and
mean hind leg splay (females also). Mean rectal body temperature
was also decreased in the males and females of this group. The only
treatment-related effects in the 5.0 mg/kg group at this time point
were decreased mean body temperature in males and decreased mean
hind leg splay in males and females. On Days 7 and 14, the effects
were minor in comparison, but females in the 50 mg/kg group had a
statistically significant increase in hind leg splay at both
evaluatiecns.

Mean motor activity was decreased by 90 and 93% in the 50 mg/kg
group males and females, respectively, at the 8-hour evaluation.
At Day 7, significant increases in mean activity for the 0.5 and
5.0 mg/kg group males were observed. However, supplemental
statistical analysis demonstrated that the test substance did not
alter motor activity when compared with pretreatment activity.
There were no significant differences between the treated and
control groups at Day 14.

There were na treatment-related gross or microscopic changes on
post-mortem examination of the central and peripheral nervous
systems.

The No Observed Effect Level (NOEL) = 0.5 mg/kg for males and
females

The Observed Effect Level (LOEL) = 5.0 mg/kg for males and fenmales
based on decreased hind leg splay at the 7 hour post—troatnant
evaluation in males and females.

Classification: Minimum
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II. SUBCHRONIC TOXICITY TESTING
subchronic Toxicitv/Dog (82-1) : MRID § 429186-42
Material Tested: M&B 46030 (95.4% a.i.)

M&B 46030 was administered in capsules to groups of four male and
four female beagle dogs per group at dosages of 0, 0.5, 2.0 or 10.0
mg/kg/day for 13 weeks. One male and three females in the 10

. " mg/kg/day group were euthanized during the second wee.. of treatment
due to poor condition. Extensive clinical signs of toxicity,
including those involving the nervous system, were also seen in the
surviving animals in this group. The only clinical sign of toxicity
in the 2.0 mg/kg/day group was inappetence in two of four females.
Abnormal findings in the routine physical and neurological
examinations during the course of the study were confined to the
10.0 mg/kg/day group. Mean body weight gain over the course of the
study was decreased in females in the 2.0 and 10.0 mg/kg/day groups
by 17% and 12%, respectively, in comparison to the controls. (Mean
values for females in the 10.0 mg/kg/day group were based on only
one animal after Day 14.) No other treatment-related findings were
reported.

IOBEL = 10.0 mg/kg/day for males (based on clinical signs of
toxicity) and 2.0 mg/kg/day for females (based on clinical signs of
toxicity and decreased body weight gain)

NOEL = 2.0 mg/kg/day for males and 0.5 mg/kg/day for females

Classification: Guideline v
Subchronic Toxicity/Rat (82-1): MRID # 429186-43
Material Tested: M&B 46030 (95.4% a.i.)

M&B 46030 was administered in the diet to groups of ten male and
ten female CD rats per group at dosages of 0, 1, 5, 30 or 300 ppm
daily for thirteen weeks. Overall mean body weight gain was
decreased by 9% in the 300 ppm group females as compared to the
controls. The 300 ppm group males and females had higher total
protein concentrations than the controls in association with higher
values for al, a2 and B globulins and lower albumin/globulin (A/G)
ratios. The 5 and 30 ppm group males and females had similar
alterations. in protein values but the A/G ratios were not affected.
At necropsy, the 300 ppm group males and females had higher
absolute and relative thyroid weights. Absolute thyroid weights
were increased in the 30 ppm group females. Absolute liver weights
were increased in the 300 pm group males and in females which
received 5 ppm or greater. Relative liver weights were increased in
the 30 and 300 ppm group males and females. On histopathology,
there was a significant increase in the incidence of hypertrophy of
the follicular epithelium of the thyroid in the 300 ppm group males
and females. Liver sections stained with 0il-Red-0 showed a higher
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incidence and distribation of fat in the liver of the 300 ppm group
males.

LOEL = 30 ppm for males (1.93 ng/kg/day) and females (2.28
ng/kg/day) based on alterations in serum protein values and
increased weight of the liver and thyroid

NOEL = S5 ppma for males (0.33 mg/kg/day) and females (0.37
mg/kg/day)

Classification: Supplementary; study may be upgraded with the
submission of the data from the neurological examinations.

21-Day Derma) Toxicity Study/Rabbjit (82-2): MRID # 429186-44
Material Tested: M&B 46030 (96.7% a.i.)

M&B 460430 was applied in a 0.5% solution of carboxymethylcellulose
to the intact skin of 6 New Zealand White rabbits/sex/group at
doses of 0, 0.5, 1.0, 5.0 or 10.0 mg/kg/day for six hours per day
for 15 doses over a 2l1-day period. Males and females in the 10
mg/kg/day group had decreased mean body weight gain and food
consumption in comparison to the control group. One male and one
female in the 10 mg/kg/day group exhibited signs of extreme
hyperactivity that may have been treatment-related.

systemic LOEL = 10 mg/kg/day based on decreased body weight gain
and food consumption; Dermal irritatinm LOBL > 10.0 mg/kg/day
gystemic NOEL = 5.0 ng/kg/day:; Dermal irritation NOEL 2 10.0
mg/kg/day

Classification: Guideline

III. CHRONIC TOXICITY STUDIES
. Chronic Toxicity/Dog (83-1): MRID # 429186-45
Material Tested: M&B 46030 (96.8% a.i.)

Male and female beagle dogs were administered M&B 46030 in capsules
at dosages of 0, 0.2, 2.0 or 5.0 mg/kg/day for 52 weeks. One male
in the 2.0 mg/kg/day group and two males in the 5.0 mg/kg/day group
were sacrificed during the study due to poor condition. Clinical
signs of neurotoxicity were seen in the 2.0 and 5.0 mg/kg/day
groups beginning in Week 2. Abnormal neurolcogical examinations were
observed in males and females in the 5.0 mg/kg/day group and in
females in the 2.0 mg/kg/day group. Body weight gain was decreased
in the 5.0 mg/kg/day group females, however the mean decrease was
due to reduced gain in one female.

LOEL = 2.0 mg/kg day based on clinical signs of neurotoxicity and
abnormal neurological examinations.
NOEL = 0.5 mg/kg/day

Classification: Guideline
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Carcinogenicity/Mouse (83-2): MRID # 429186~-49
Material Tested: M&B 46030 (95.4% a.i.)

Six groups of 20 male and 20 female CD-1 mice/group were
administered M&B 46030 in the diet at dosages of either 0, 0.1,
0.5, 10, 30 or 60 ppm for 52 weeks to test the chronic toxicity of
the chemical. An additional six groups of 52 male and 52 female
. mice were treated at the same dosages of 78 weeks to test the
carcinogenic potential of the chemical. Due to excessive mortality,
animals in the 60 ppm group were sacrificed during Week 10 of the
study. Signs of toxicity in the remaining groups included: 1)
decreased body weight gain in the 30 ppm group males and females at
most of the evaluation periods; values for the 10 ppm group were
also decreased, although not as consistently; 2) decreased food
consumption in the 30 ppm group females; 3) decreased food
conversion efficiency in the 10 and 30 ppm group males; 4) altered
white blood cell differential counts in the 30 ppm group females:;
5) increased incidence of liver pathology on gress examination in
the 30 ppm group males in the carcinogenicity phase; 6) increased
absolute and/or relative liver weights in the 10 and 30 ppm group
males and females in both the toxicity and carcinogenicity phases:;
7) increased incidence of periacinar and microvesicular vacuolation
in the liver of the 10 and 30 ppm group males at the toxicity and
carcinogenicity phase necropsies; 8) increased incidence of
hepatocellular hyperplasia and chronic degenerative changes in the
liver of the 30 ppm group males which died or were sacrificed
during the treatment period of the carcinogenicity phase. There was
an increased incidence of malignant hepatocellular tumors in males
in the 30 ppm group as compared to +the controls at the
carcinogenicity phase necropsy. However, the incidence in the
control group was lower than the historical incidence with this
species and this laboratory. In addition, the difference in
incidence was not statistically significant, and when benign and

malignant tumors were considered together, the incidences were
similar.

LOEL = 10 ppm (1.181 mg/kg/day for males and 1.230 mg/kg/day for
females) based on dascreased body weight gain, decreased food
conversion efficliency (males), increased 1liver weights and
increased incidence of hepatic histopathological changes.

NOEL = 0.5 ppm (0.055 mg/kg/day for males and 0.063 mg/kg/day for
females)

The study demonstrated that M&B 46030 is not carcinogenic to CD-1
mice vhen zdministered at doses of 30 ppm.

Classification: Minimum
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Combined chronic Toxicitv/Carcinogenicity/Rat (83-5): MRID #

429186-48
~ Material Tested: M&B 46030 (95.4%)

Fifteen (15) CD rats/sex/group were administered M&B 46030 in the
diet for 52 weeks to assess the chronic toxicity of the chemical.
An additional 15 rats/sex/group were fed the chemical for 52 weeks
and then were untreated for an additional 13 weeks to test the
reversibility of treatment-related changes. Fifty (50)
rats/sex/group were supposed to be treated for 104 weeks to assess
the carcinogenic potential of the chemical. The doses administered
in all the phases were 0, 0.5, 1.5, 30 and 300 ppm. The
carcinogenic, phase of the study was terminated after 89 and 91
weeks in males and females, respectively, due to excessive
mortality and to ensure that a sufficient number of animals were
available for the terminal sacrifices. No treatment related
differences in mortality between the groups were observed.

Evidence of treatment-related toxicity included: 1) neurotoxicity
(including seizures which resulted in death) in the 1.5, 30 and 300
ppn group males and females; 2) decreased body weight gain in the
300 ppm group males and females and the 30 ppm group females; 3)
decreased food consumption and food conversion efficiency in the
300 ppm group males and females at the beginning of the study:; 4)
decreased hematology parameters in the 300 ppm group males and
females in comparison to the control groups (values were comparable
to pretreatment measures); 5) alterations in clinical chemistry
(increased cholesterol and calcium values; protein alterations with
increased total protein, decreased albumin and increased globulins)
mostly in the 30 and 300 ppm group males and females; protein
alterations were seen in the 1.5 ppm group males after 76 and 81
weeks of treatment; 6) alterations in thyroid hormones (increased
TSH and decreased T4 levels) in all treated groups at some time
points with the 30 and 300 ppm group males and females consistently
affected; 7) alterations in urinalysis parameters (lower pH, higher
protein, elevated urine volume with decreased specific gravity) in
the 30 and 300 ppm groups (predominately males); 8) changes on
gross necropsy (large and/or pale kidneys and large livers,
adrenals and thyroids) in the 30 and 300 ppm group males and
females; 9) increased absolute and relative weights of the liver
and thyroids in the 30 and 300 ppm group males and females: 10}
increased incidence and severity of progressive senile nephropathy
in the 30 and 300 ppm group males and females.

Benign (follicular cell adenoma) and malignant (follicular cell
carcinoma) neoplastic changes were observed in the thyroid gland in
increased incidences in all the treated animals as compared to the
control group. However, only the 300 ppm group males and females -
exceeded the historical incidence of these tumors, either alone or
in combination, for this strain of rat in this laboratory.
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LOBL = 1.5 ppm for males (0.059 mg/kg/day) and females (3.078
mg/kg/day) based on an increased incidence of clinical signs and
alterations in clinical chemistry and thyroid parameters.

NOEL = 0.5 ppm for males (0.019 mg/kg/day) and females (9.025
mg/kg/day)

The study demonstrated that fipronil is carcinogenic to rats at
doses of 300 ppm in males (12.68 mg/kg/day) and females (16.75
- mg/kg/day) .

Classification: Minimum

IV. DEVELOPMENTAL AND REPRODUCTION TOXICITY STUDIES
Developmental Toxicity/Rat (83-3(a)]: MRID # 429779-03
Material Tested: M&B 46030 (93% a.i.)

Specific Pathogen Free female rats of the crl:cpR (SD) BR VAF/Plus
strain from Charles River, St. Aubin les Elbeuf, France, recsived
either 0, 1, 4, or 20 ng/kg/day M&B 46030 by oral gavage from
gestation days 6 through 15, inclusive. Maternal toxicity was moted
at 20 mg/kg/day in the form of reduced body weight gain during the
dosing period (82.6% of control, gestation days 6-16) and to a
lesser extent for the period including the dosing plus post dosing
period (90.1% of control, gestation days 6 though 20) and for the
entire gestation period (91.8% of control, gestation days 2 through
20). There was an increase in water consumption in the high dose
group throughout the study ranging from a 3 to 28% increase as
compared to control; there was an 18% increase over control in the
high dose group for gestation days 6-15. Food consumption was
slightly decreased in the high dose group at the beginning of the
dosing period (days 6-11) with an overall reduction of 96% of
control for gestation days 6-15, after which no treatment-related
effect was noted. There was a slight reduction in the high dose
group food efficiency during the dosing period, 27.8, 28.5, 27.0
and 25.3% for the control, low, mid and high dose groups,
respectively. No effects were noted in developmental toxicity
paraneters.

Maternal toxicity LOEL = 20 mg/kg/day based on reduced body waight
gain, increased water consumption, reduced food consumption and
reduced food efficiency

Maternal toxicity KOEL = 4. ng/kg/day
Developmental toxicity LOEL = greater than 20 mg/kg/day
Developmental toxicity NOEL = 20 mg/kg/day or higher

Classification: Minimum

ner
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Developmental Toxicitv/Rabbit [83-3(b)]: MRID # 429186-46€
Material Tested: M&B 46030 (95.4% a.i.)

Sexually mature virgin female New Zealand White rabbits from Ranch
Rabbits, Crawley Down, Sussex, England, received either 0, 0.1,
0.2, 0.5 or 1.0 mg/kg/day M&B 46030 by oral gavage from gestation
days 6 through 19, inclusive. Maternal toxicity was noted at all
dose levels tested in the form of reduced body weight gain at all
gestation day periods evaluated. Body weight gains for the
treatment period (gestation days 6-20) were 73, 73, 50 and 30% of
contrcl for the 0.1, 0.2, 0.5 and 1.0 mg/kg/day groups,
respectively. For gestation days 20-28, weight gains of the treated
animals exceeded the controls. For gestation days 0-28, gains were
88, 86, 81 and 67% of control for the 0.1, 0.2, 0.5 and 1.0
mg/kg/day groups. All treated groups consumed less focd than that
of the control group during the dosing periocd; the differences were
statistically significant for the two highest dose groups. Food
efficiency was decreased in all treated groups. No effects were
noted in developmental toxicity parameters.

Maternal toxicity LOBL =< 0.1 mg/kg/day based on reduced body weight
gain, reduced food consumption and efficiency

Maternal toxicity NOBL is < 0.1 mg/kg/day

Developmental toxicity LOEL > 1.0 mg/kg/day

Developmental toxicity KOEL = 1.0 mg/kg/day

Classification: Minimun

Multigeneratjion Reproductjon/Rat (83-4): MRID # 429186-47
Material Tested: M&B 46030 (95.4% a.i.)

Thirty CD rats/sex/group received M&B 46030 continuously in the
diet at concentrations of 0, 3, 30 and 300 ppm (equivalent to 0,
0.25, 2.54 and 26.03 and 0.27, 2.74 and 28.40 mg/kg/day for males
and females, respectively). Parental (systemic) toxicity was noted
in the form of the following: 1) increased mortality in the 300 ppm
group males and females in the Fgand Fj generations; 2) decreased
body weight gain pre-mating in the 300 ppm group males and females
in the Fgand Fj generations and in the 300 ppm group females duvring
gestation and lactation in the Fg generation; 3) food consumption
in the 300 ppm group males and females during pre-mating in the Fg
generation; 4) increase in the absolute and relative weights of the
thyroid glands and liver in the 30 and 300 ppm group males and
females of the Fgand Fj generations; decrease in the absolute and
relative weights of the ovaries in the 300 ppm group females in the
Fo generation; decrease in the absolute weight of the pituitary
gland in the 30 and 300 ppm group females and decrease in the
relative weight in all the treated female groups in the Fj parental
animals; decrease in the absolute and relative weights of the
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testes in the 300 ppm group males in the F; parental animals; 5)
increased incidence of centriacinar fatty vacuolation in the livers
of the 300 ppm group females in both the Fgand F3 generations; and
6) increased incidence of follicular epithelial hypertrophy of the
thyroid glands in the 300 ppm group males and females in the Fp
generation and in the 30 and 300 ppm group females in the F3
generation.

- Reproductive toxicity was noted in the form of the following

findings in the 300 ppm group: 1) clinical signs of toxicity in the
F; and F, offspring; 2) decreased litter size in the F; and Fp
litters; 3) decreased body weights in the Fj and F; litters; 4)
decrease in the percentage of Fj; parental animals mating: 5)
reduction in fertility index in Fj parental animals; 6) reduced
post-implantation survival and offspring postnatal survivability in
the F3 litters; and 7) delay in physical development in the 300 ppm
group of the Fj and Fj litters. :

The Lowest Observed Effect Level (LOEBL) for parental (systemic)
toxicity was 30 ppm (2.54 mg/kg/day for males and 2.74 mg/kqg/day
for females) based on increased weight of the thyroid glands and
1iver in males and females; decreased weight of the pituitary
gland in females; and an increased incidence of follicular
epithelial hypertrophy in the females.

The No Obssrved Effect Level (HOEL) for puontal (systemic)

toxicity wvas 3 ppm (0.25 mg/kg/day for males and 0.27 mg/kg/day for
fenales).

The LOEL for reproductive toxicity was 300 ppm (26.03 mg/kg/day for
males and 28.40 mg/kg/day for females) based on clinical signs of
toxicity in the Fp and ¥z offspring; decreased litter size in the 7;

and ¥, litters; decreased body weights in the P; and Pz litters;

decrease in the percentage of Fjparental animals mating; reduction
in fertility index in ¥jparental animals; reduced post-implantation
survival and offspring postnatal survivability in the P litters;
and delay in physical development in the Fj and P; offspring.

The NOEL for reproductive toxicity was 30 ppm (2.54 mg/kg/day for
males and 2.74 mg/kg/day for females).

Classification: Minimum

v. ¥MUTAGENICITY STUDIES

A. Studies Conducted with M&B 46030

ca PAZiate L B NG > A - 3912 > 2 DA (34-2): MRID t
429186-52

Material Tested: M&B 46030 (90.6% a.i.)

1]
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In two independent experiments, M&B 46030 was not mutagenic in 4

strains of 8, typhimurjum at concentrations up to 500.ug/plate in
the presence or absence of S9 activation.

Classification: Acceptable

ggu._g_ (84-2)7 MRID § 429186-51
Material Tested: M&B 46030 (97.2% a.i.)

In two independent experiments, M&B 46030 was negative for inducing
forward gene mutations at the HGPRT locus in cultured Chinese
hamster V79 cells at concentrations up to 385.65 ug/ml poth with
and without S9 activation.

Classification: Acceptable

In vivo micronucleus assay/mouse (84-2): MRID # 429186-50
Material Tested: M&B 46030 (97.2% a.i.)

M&B 46030 was neither cytotoxic to the target organ nor caused a
significant increase in the frequency of micronucleated
polychromatic erythrocytes in bone marrow cells from CD-1 mice
after oral gavage administration of doses up to 50 mg/kg. The study
was unacceptable because there were observations from only two
animals/sex at this dose.

Classification: Unacceptable

(84-2): MRID # 429186-53

‘Material Tested: M&B 46030 (90.6% a.i;)

There was no evidence of a clastogenic effect when human
lymphocytes were e:xposed in vitro to M&B 46030 at doses of 75, 150
or 300 pg/ml with and without S9 activation.

Clagsification: Acceptable 4

B. Studies Conducted with Metabolite M&B 46136

(84~-2): MRID §

429186-79

Material Tested: M&B 46136 (98.7% a.i.)

In two independent experiments, M&B 46030 was not mutagenic in 4
strains of S. typhimurjium at concentrations of up to 200 pg/plate
without S9 activation and up to 500 ug/plate in the presence of S9
activation.

10
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Claszification: Acceptable

Cytogenic assav/human lyephocytes (84-2): MRID # 429186-80
Material Tested: M&B 46136 (98.7% a.i.)

There was no evidence of a clastocgenic effect when human

lymphocytes were exposed in vitro to M&B 46136 at doses of 75, 150
or 300 ug/ml with and without S9 activation.

Clussification: Acceptable
VI. METABOLISM STUDY
Metabolism Study/Rat (85-1): MRID # 429186-55

Material Tested: M&B 46030 (1%-CFipronil, >97.0% radiochemical
purity; unlabelled Fipronil, >99% a.i.)

14C-Fipronilwas administered orally in aquecus methylcellulose to
groups (5 sex/dose) of male and female Spraque-Dawley rats at doses
of 4 and 150 mg/kg (single dose) and 4 mg/kg x 14 days (repeated
dose) . The rate and extent of absorption appeared similar among all
dose groups, but =may have been decreased at the high dose.
Distribution data showed significant amounts of residual
radiocactivity in carcass, G.I. tract, 1liver, adrenals, and
abdominal fat at 168 hours post-dose for all rats in all dose
groups. Repeated low oral dosing or a single high oral dose
resulted in an overall decrease in the amount of residual
radioactivity found, but an increase in the amount in abdominal
fat, carcass, and adrenals. Feces appeared to be the major route of
excretion for Fipronil derived radiocactivity, where 45-75% of an
administered dose was excreted. Excretion in urine was between S5-—
25%. Increases in the percentages excreted in urine and feces were
observed with repeated low oral dosing or a single high dose, while
the percentage found in all tissues combined decreased. There were
no significant sex-related differences in excretion. Major
metabolites in urine included two ring-opened products of the
metabolite M&B 45,897, two oxidation products (M&B 46,136 and
RPA200766), and parent chemical (M&B 46,030). In feces, parent M&B
46,030 was detected as a significant fraction of the sample
radiocactivity as well as the oxidation products M&B 46,136 and M&B
45,950. Whole blood half-life ranged from 149.4-200.2 hours in male
and female rats at 4 mg/kg, with 0-168 hours AUCs approximately
equal between sexes. At 150 mg/kg, whole blood half-life was
noticeably decreased to 54.4 hours in male rats and £1.2 hours in
female rats. Blood AUCs at this dose were approximately
proportional to the increase in dose.

Classification: Minimunm

11
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VII. SPECIAL STUDIES

Thyroid Punctjion/Rat: MRID # 429779-0¢
Material Tested: M&B 46030 (95.4% a.i.)

Four groups of 27 ‘male Crl:CD (SD) BR rats per group were
administered either methylcellulose (vehicle tontrol)}, 10 mg/kg/day
M&B 46030, 200 mg/kg/day prc:vlchisuracil ([PTU) or 50 m%)gq/day
Noxyflex for 14 days. On Day :2. 2ach animzll receired Na at a
dose level of 1 uci 1251 s5ix hours later, 9 males per group receivad
either 10 or 23 mg/kg potassium perchlomte or 06.5% saline
solution. The f~reatment with M&B 46038 or Soxyflezx appeared to
result in stimulation oi the thyroid glamds as evidenced by
increased accumulation of 1251n the thyroid glands anf by increases
in the ratios of radicactive distribution between the blood and
" thyroid. These changes were accompanied by increasszs in 'l:hyroi2
weight. Treatment with PTU produced decreases in the amount of 1
incorporated in the thyrcﬁ% and in the blood:sthyroid ratios along
with elevated levels of Iin the bloecd. However, the weights of
the thyroids from these animals were increased by c-ex 2.5 fold
compared to the .. ntrols and therefore, the ratio of 1231in the
blcod to thyroi.: weight was reduced. Th= igxgimistration of
perchlorate produced further reductions im The Inntent in the
thyroids and in the bleood:thyroid 125y agicactivi’. f ratic. There was
no evidence of an innibition of iodide incorpsration by either M&B
46030 or Noxyflex.

Classification: Supplementary

Thyroxine Clearance: MRID # 429186-54

Material Tested: 95.4%

Six groups of six male Crl:CD (SD) rats per ér:up wers administ.a-ed

either M&B 46030 (10 mg/kg/day by gavage), phencharbital (80
mg/kg/day intraperitoneally) or 0.5% metiplicellulose (vehicle

S

control at 5 ml/kg by gavage) for a duration of eitter one day or -

fourteen days. Four hours after the final dose of either test
substance, each rat received [ 251]thyzoxim at a dosage of 10
uCi/kg. M&B 46030 had no effect on mortality or other ante mortem
parameters. Phenobarbital-treated animals ws=re obszzrved to have
collapsed posture, lethargy and shallow breatiing on the first day
of treatment. There was no zifect of M&3 46030 on clsarance after
one day of treatment, however af: er 14 days, there was a decrease
in terminal half life (52% of control level) and increases in
clearance and volume of distribution 1261% and 137% of control
level, respectively). The effects seen with phencbarbital treatment
were similar, although quantitatively not as severe and were
evident cn Day 1 of treatment.

Classification: Supplementary

-
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Toxicology Profile for M&B 46030 (Fipronil) (40 CFR 158.340)
A. Data Requirements - Technical

81~1
81-2
81-3
81-4
81~-5
81-6
81-8

82-1
82~-1
82-2
82-3
82-4
82-5

83-1
83-1
83~-2
83-2
83-3
83-3
83-4
83-5

84~2
84-2
84-2
85-1

85-2
85-3

* Reviewed in a previous memorandum
satisfied with an acceptab
carcinogenicity study

Acute oral

Acute dermal

Acute inhalation

Primary eye irritation
Primary dermal irritation
Dermal sensitization
Acute neurctoxicity

Subchronic feeding (rat)
Subchronic feeding (dog)
21-Day dermal

90-Day dermal .
Subchronic inhalation
21-Day delayed neurotoxicity

Chronic feeding (rodent)
Chronic feeding (nonrodent)
carcinogenicity (rat)
Carcinogenicity (mouse)
Developmental toxicity (rat)

Developmental toxicity (rabbit)
Multigeneration reproduction (rat)

Combined chronic toxicity/
carcinogenicity (rat)

Mutagenicity

(gene mutation in bacterial cells)

Mutagenicity

(gene mutation in mammalian cells)

Mutagenicity

(in vivo assay for chromosomal effects)

Metabolism
Domestic animal safety
Dermal absorption

R ired satisfied
yes yes*
yes yes*
yes no#*
yes yes*
yes yes*
yes no*
no yes
yes nol
yes yes
yes yes ..
no n/a
no n/a
no . n/a
yes nol
yes yei
yes no
yes yes
yes yes
yes yes
yes yes
yes yes
yes yes
yes FES
yes no
yes yes
no n/a
no n/a

le combined chronic toxicity/
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B. Data Requirements - Formulation?® Required sSatisfisd
81-1 Acute oral yes yes#*
81-2 Acute dermal yes yes*
81-3 Acute inhalation yes yes*
81-4 Primary eye irritation yes yes*
81-5 Primary dermal irritation yes yes*
81-6 Dermal sensitization yes no*

2 gXP 60655A (1.6% fipronil)
* Reviewed in a previous memorandum

B. Toxicology Issues
1. RfD

The RfD/Peer Review Committee will consider the oral RfD for M&B
46030 (Fipronil) in the near future. :

2. Carcinogenicity
The chemical was carcinogenic at a dosage of 300 ppm (12.68
mg/kg/day for males and 16.75 mg/kg/day for females) in rats and
will be considered by the Cancer Peer Review Committee in the near
future.
3. Toxicolcgy data gaps
Studies with technical chemical

- acute inhalation

- dermal sensitization

- mutagenicity (in vivo assay for chromosome

effects)

Studies with formulation

- dermal sensitization
4. Updated, selected one-liners

Attached are updated, selected one-liners to support the data
requirements.

5. Labeling Issues
The label for the formulation, FIPRONIL 1.5% Granular, was reviewed

and found to adhere to the required warning and precautionary
statements in 40 CFR 156.10.
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C. Recommendations ..
Toxicology Branch II has determined that the toxicology data !
requirements for registration of the chemical have not been - :
satisfied. In addition, there are concerns about the effects of the ;
chemical on the nervous system and the thyroid gland. Neurotoxicity
was a consistent finding in the three species involved in the .
chronic studies (rat, dog and mouse). The lowest dose at which

. clinical signs of neurotoxicity were observed was 1.5 ppm in the
rat (0.059 and 0.078 mg/kg/day for males and females,
respectively), 2.0 mg/kg/day in the dog, and 60 ppm in the mouse (=
8.5 mg/kg/day, the animals at this dosage in the carcinogenicity
study were sacrificed prematurely due to excessive mortality). The
chemical has a potent effect on thyroid function. In the combined
chronic toxicity/carcinogenicity study (the only one which measured
thyroid hormone levels), T4 levels were zero after ome week of
treatment in both male and female rats in the 300 ppm group (12.68
and 16.75 mg/kg/day for males and females, respectively). The T4
levels were decreased at all of the dose levels (as low as 0.5 ppm,
s~ 0.02 mg/kg/day) at some time point during the 52-week evaluation

1 period. During the reversibility period of this study (13 weeks of

no treatment), the T4 levels in the treated males did not return to i

levels comparable to the control animals until 11 weeks post- ‘

treatment. Continuous thyroid stimulation, in response to the

reduced T4 levels, resulted in a high incidence of follicular cell

tumors in the 300 ppm group animals. In addition, the chemical

persists in the body. In the metabolism study, significant amounts

of residual radioactivity were found in various organs and fat at

168 hou.s post-dosing for all dose groups. In summary, the data

from the metabolism and chronic toxicity studies indicate that this

is a persistent chemical which has the potential for nervous system

and thyroid toxicity after long-term exposure at low dosages.

15
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Reviewed by: Virginia A. Dobozy, V.M.D., M.P.H. d.&a—l-ob? 6/54/%1

Section I, Toxicology Branch II (7509C)

Secondary Reviewer: Yiannakis M. Ioannou, Ph.Dziﬁﬁ4Z#{ 6/7?775/

Section I, Toxicology Branch II (7509C)

DATA EVALUATION REPORT
STUDY TYPE: Acute Neurotoxicity/Rats (81-8)
EPA ID NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429186-35
TEST MATERIAL: M&B 46030
Synonym: Fipronil
STUDY NUMBER: 91N0099
TESTING FACILITY: Bushy Run Research Centre
Export, PA
SPONSOR: Rhone-Poulenc Ag Company
TITLE OF REPORT: M&B 46030: Single Exposure Peroral (Gavage)
Neurotoxicity Study in Sprague Dawley® Rats
AUTHOR(S) : M. W. Gill, C. L. Wagner and C. D. Driscoll
REPORT ISSUED: April 26, 1993

EXECUTIVE SUMMARY: In an acute neurotoxicity study (MRID # 429186-
35), a single dose M&B 46,030 in corn oil was administered by
gavage to four groups of 15 Sprague-Dawley® rats/sex/group at
dosages of either 0, 0.5, 5.0 or 50.0 mg/kg. Standard evaluations
for evidence of toxicity included observatioms for mortality and
clinical signs of toxicity and measurements of body weight.
Neurcbehavioral evaluations included a functional observaticnal
battery (FOB) (done at 7 hours, 7 days and 14 days post-treatment),
quantitative assessment of motor activity (done 1 hour after each
FOB) and post-mortem neuropatholegical examinations (on Day 15 of
the study).

Five males and one female in the 50 mg/kg group died during the
study. Clinical signs of toxicity were seen only in the 50 mg/kg
group with the incidence of neurclogical signs more prevalent in
males. On the day of dosing, males and females in this group were
observed to have either clonic or tonic/clonic convulsions. Other
clinical signs of toxicity included emaciation, dehydration,
unkempt appearance, urine stains, cold extremities and/or pallor.
Males in the 50 mg/kg group had decreased body weights in
comparison to the controls at 7 and 14 days post-treatment.

Treatment-related effects on FOB parameters at seven hours post-

treatment were far more pronounced in the 50 mg/kg group with the
males of the group more often affected. During the open field

16
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evaluations, effects of both stimulation and depression of the
nervous system were seen. Those parameters for which there were
statistically significant changes in males included gait, fine
tremors (females also), coarse tremors, urination, mean number of
rears (females also), approach response, pupil size, muscle tone
- (females also), air righting and mean hind leg splay (females
also) . Mean rectal body temperature was also decreased in the males
and females of this group. The only treatment-related effects in
the 5.0 mg/kg group at this time point were decreased mean body
temperature in males and decreased mean hind leg splay in males and
females.

on Day 7, the only FOB parameter which was significantly changed
was an increase in the number of rears.in the 50 mg/kg group males.
Females in the 50 mg/kg group had a statistically significant
increase in hind leg splay at the 7-day evaluation.

on Day 14, the only statistically significant changes were
decreased urination in the 50 mg/kg group males, increased rectal
temperature in the 0.5 and 50 mg/Kkg group females and increased
hind leg splay in the 50 mg/kg group females.

Mean motor activity was decreased by 90 and 93% in the 50 mg/kg
group males and females, respectively, at the 8-hour evaluation.
At Day 7, significant increases in mean activity for the 0.5 and
5.0 mg/kg group males were observed. However, supplemental
statistical analysis demonstrated that the test substance did not
alter motor activity when compared with pretreatment activity.
There were no significant differences between the treated and
control groups at Day 14.

There were no treatment-related gross or microscopic changes on
post-mortem examination of the central and peripheral nervous
systems. ) -

The No Observed Effect Level (NOEL) = 0.5 mg/kg for males and
females

The Observed Effect Level (LOEL) = 5.0 ng/kg for males and females
based on decreased hind leg splay at the 7 hour post-treatment
evaluation in males and females.

The study is classified as Minimum and satisfies the guideline
requirements (81-8) for an acute neurotoxicity study in rats.

17
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I. MATERIALS

A. Test Material

Name: M&B 46030
Synonym: Fipronil
Chemical Name: 5-amino-1-(2,6-dichloro-4-trifluoromethyl
phenyl)-3-cyano-4-trifluoromethyl sulphinylpyrazole
Purity: 96.7%
Lot Number: 78/GC/90
Description: White powder
Storage Conditions: In a sealed container at room
temperature

The 5.0 mg/ml suspension of M&B 46030 in corn oil was prepared and
then dilutions with corn oil were made to form the 0.05 mg/ml and
0.5 mg/ml solutions. All three formulations were analyzed for
homogeneity and concentration; the 0.05 and 5.0 mg/ml solutions
were analyzed for stability. The analyses showed that the
suspensions were uniform and stable for at least 6 days. The
concentrations ranged from 93.0 to 104.4% of the nominal values.

B. Test Animals

Species: Male and female Sprague Dawley® rats

Source: Harlan Sprague Dawley Inc., Indianapolis, IN

Age: 28 days when received '

Weight: Males - 221.8 to 291.0 g; Females - 144.5 to 186.3 ¢
at the time of dosing

Housing: Two rats/cage for approximately 7 days and then
individually in stainless steel, wire mesh cages

Food and Water: Certified Rodent Chow® =$5002 and water ad
libitum

Environmental Conditions: Temperature: 66-770F

Relative humidity: 40-70%

Photoperiod: 12 hours light/dark during
acclimation period; thereafter 13 hours
light/12 hours dark

Acclimation Period: Three weeks

II. METHODS
Preliminary Study

In a preliminary study, 4 rats/sex/group were administered a single
dose of M&B 46030 by gavage at a dosage of either 0, 50 or 80
mg/kg. An abbreviated functional observational battery (FOB) was
performed every hour for 7 hours on the day of dosing and 24 hours
after dosing. Gait and arousal measures were evaluated during a 1
minute observation period after the animals were removed from their
cages. Piloerection, breathing pattern, body position and
defecation were evaluated at each observation. Clinical

18
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observations were recorded daily, and body weights were measured on
Days 1, 5 and 8. All of the males and three of the four females in
the 80 mg/kg group died during the first two days of the study. One
male in the 50 mg/kg group died within 24 hours of dosing.
Decreases in body weight gain were also observed in males and
females of this group. The following neurological abnormalities
were noted: gait alterations in both groups; clonic convulsions,
alternating tonic and clonic convulsions and/or tremors in all
males in the 80 mgjkg group; clonic convulsions in one male in the
50 mg/kg group; and salivation in one male and one female in the 80
mg/kg group and one male in the 50 mg/kg group.

Dosage and Aéministration

The animals were assigned to the following groups using a
computerized randomization procedure.

Group Number of Animals Dosage . Concentration
Male Female (mg/kg) (mg/ml)
Control 15 15 - 0 o
Low 15 15 0.5 0.05
Intermediate 15 15 5.0 0.5
High 15 15 50.0 5.0

The test substance was administered once by gavage at a volume of
10 ml/kg. Control animals were given the vehicle (corn oil) at the
same volume. Dosing was staggered over a four-day period to
accommodate the schedule for behavioral testing.

Observations and Measurements

Standard Evaluations -

Mortality and clinical signs of toxicity - twice daily
Body weight - day prior to dosing and then weekly

Neurobehavioral Evaluations -

Functional Observational Battery (FOB) - The animals were
divided into 8 testing blocks of 7 or 8 animals/sex with two
blocks/sex being evaluated on each test day. Observations were
performed the week prior to dosing and approximately 7 hours,
7 days and 14 days following dosing. The animals were
evaluated by trained technicians who were blinded to the
animals' treatment group. The endpoints included in the FOB
from page 12 of the study report are attached to the DER.

Motor Activity - Motor activity evaluations were performed
after the FOB testing. The testing was conducted for
approximately 90 minutes using an automated recording

13
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apparatus designed to measure activity (San Diego Instruments,
Inc., San Diego, CA). Data for ambulatory activity, fine motor
activity, rearing and the sum of the individual types of
activity were collected. The list of motor activity parameters
evaluated (from page 110 of the study report) is attached to
the DER.

Neuropathology - Fifteen days following dosing, 10

animals/sex/group were anesthetized with sodium pentobarbital
and perfused in situ by cardiac perfusion with 10% buffered
formalin. The cranium and the vertebral arches covering the
brain were removed and the peripheral nerves of the hindlimb
exposed. These tissues were then further fixed in neutral
puffered formalin. An abbreviated necropsy was performed on
the thoracic and peritoneal cavities. Tissues from 6 animals
in the <control and high dose groups were examined
microscopically. The following tissues were paraffin embedded,
sectioned and stained: coronal slices of the brain, cross and
longitudinal slices of the spinal cord and trigeminal nerve
and Casserian ganglia as well as numerous dorsal root ganglia
and associated nerve roots. Sections of the sciatic, peroneal,
sural and tibial nerves were embedded in glycol methacrylate,
sectioned and stained. Animals not selected for the
neuropathology examinations were sacrificed and discarded.

Data Analyses

A description of the data analyses from the study report is
attached to the DER. ‘

III. RESULTS
Mortality and Clinical Observations
Five males and one female in the 50 mg/kg group were found dead

during the study, five within two days of treatment and one after
five days. Diffuse brain hemorrhage was found in five of the

animals which were found dead within two days of dosing but it is

questionable if that was the cause of death or an agonal change.

Clinical signs of toxicity were seen only in the 50 mg/kg group
with the incidence of neurological signs more prevalent in males.
on the day of dosing, -two males and one female had clonic
convulsions and +two males had tonic/clonic convulsions. 1In
addition, convulsions were observed in four males and one ferale at
the 7-hour FOB evaluation. Other signs observed within two days of
dosing in both males and females included emaciation, dehydration,
unkempt appearance, urine stains, cold extremities and/or pallor.

Body Weight

Mean body weight of the 50 mg/kg group males was significantly
decreased in comparison to the control group at Day 14. Table 1
presents the body weight data.

nis
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Table 1
Body Weights in Rats Treated
with a Single Oral Dose of M&B 46030’

Dosage Levels (mg/kg)
Males Females
0 9.5 5.0 50.0 ] 0.5 5.0 pri i ]
Pre- 211.12 207.14% 208.96 212.09 147.77 145.16 148.28 | W.14
Seven hours | 250.07 248.65 249.73 246.81 - 165.31 165.52 166.65 %18
Zcontrol | - 99.4 99.9 98.7 - 100.1 100.8 %3
vatue
Seven days 289.59 286.92 285.95 259.58** 186.19 187.66 190.60 § 120,13
% control - 99.1 98.7 89.6 - 100.8 102.4 7.3
value
Fourteen 321.63 318.44 316.88 302.51** 203.77 203.03 210.04 | 2191 ¢
_days . ’
X control - 99.9 98.5 9.1 - 9.6 103.1 ®.t
l value
2 Extracted from Tables 5-12 (pages ¢4-40) of the study report; percentages calculated by the revisier.

= Significantly different from control, p<0.05
== gignificantly different from control, p<0.01

Functiopal Observations

Treatment-related effects on FOB parameters were more pronounced im
the 50 mg/kg group at the 7-hour evaluation period with the males
of the group more often affected. During the homecage observations,
5/15 males in this group were observed to h3ve dropping eyelids.
buring the open fieid evaluations, animals showed both =
stimulation and depression of the nervous system. Some of the signs
of stimulation included: clonic convulsions in 4/15 males; fine
tremors in 6/15 males and 6/15 females; and coarse tremors in 5/15
males and 1/15 females. Nervous system depression was evidenced bw
a depression of open field activity (decreased arousal and rearing
activity), decreases in several reflexes (approach response, tail
pinch response, air righting reflex), decreased muscle tone,
altered gait and decreased pupil size. The only parameter that was
considered to be affected by treatment in the 5.0 mg/kg group rales
and females was a decrease in mean hind leg splay. Females in the
0.5 and 5.0 mg/kg groups both had significantly decreased numbers
of rears but the effect was not considered treatment-related. The
study report argues that the number of open field rearing events
was lower for animals in the low and mid dose groups comparsd to
the controls at each measurement period, including pretreatment. Im
addition, changes in motor activity were not noted in these groups
and there were no other FOB changes in these groups except for the
decrease in mean hind limb splay in the 5.0 mg/kg group females.
Also, there were no changes on neuropathologic examination of the
central and peripheral nervous system. Table 2 presents the
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incidence of the 7-hour data for those parameters with a
statistically significant effect.

Table 2
summary of Affected Functional Observations 7 Hours
Post-treatment in Rats Treated with a Single Dose of M&B 46030"

Dosage Levels (mg/kg)
Males Females
0 ‘ 0.5 l 5.0 I 50.0__ 0 0.5 5.0 l 50.0
Gait
Normal 15 15 15 See 11 14 14 7
Splayed 0 0 0 8 0 0 0 [3
Hypotonic 0 0 0 2
Walks on toes 4 1 1 &
Fine Tremors
None 15 15 15 g* 15 15 15 o
Whole body 0 0 0 1 0 0 o 4
Limbs 0 0 0 5 0 g 0 1
| Head ’ 0 0 0 1
|_Coarse Tremors
None 15 15 15 10* 15 15 15 14
Whole body 0 0 0 5
Limbs 1] 0 '] 1
_ -
Urine
None 15 15 14 Al 13 14 13 9
Present 0 0 1 8 2 1 2 &
| _Reers
Mean number l 3.67 l 6.53 [ 3.93 | .20* l 18.00 ! 9.07** [ 10.53#* l .60%*
Approach Response®
Noticeable 15 15 13 G*
None 0 0 2 [}
| Pupil Size
Normat 14 15 15 b= 10 1 13 7
Decreased 1 0 0 9 5 [ 2 -]
Huscle Tone
|_Normal 15 15 15 10 14 15 14 Se*
Decreased 0 0 9 ] 1 0 1 10

22
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_zable 2 Continued

| zectal Tempersture
Hean l 37.95 ‘ 38.08 ‘ 38.23** ‘ 35.21** ‘ 38.75 ‘ 38.48 ‘ 38.45 | 35.79**
Air Righting’
feet/coordinated 16 15 15 7*
feet/uncoordinated | 1 G 0 1
Back 0 g [ 4
Side g 0 g 3
Rind Leg Splay
Mean (cm) I 7.92 | 7.18 | 7.00* 5.72** ‘ 7.54 | 7.66 ‘ 6.55* 5.34**

2 Extracted from Tables 6 (pages 26-28) and 10 (pages 35-37) of the study report.
b Females exhibited normal findings for these parameters.

* gignificantly different from control, p<0.05

** gignificantly different from controt, p<0.01

on Day 7, some males in the 50 mg/kg group appeared to have a
stimulation of activity as evidenced by hyperactive arousal
behavior in 3/10 animals, exaggerated startle response in 3/10
animals, exaggerated tail pinch response in 2/10 animals and an
increased mean number of rears. only the increase in rears was
statistically significant. Females in the 50 mg/kg group had a
statistically significant increase in hind leg splay at the 7-day
evaluation.

on Day 14, the only statistically significant changes were
decreased urination in the 50 mg/kg group males, increased rectal
temperature in the 0.5 and 50 mg/kg group females and increased
hind leg splay in the 50 mg/kg group females,

Motor Activity

Mean motor activity was decreased by 90 and 93% in the 50 mg/kg
group males and females, respectively, at the 8-hour evaluation.
Treatment with M&B 46030 affected the shape of the curve for total
motor activity vs test session time. The changes were attributable
to clear differences at 50.0 mg/kg for males and females and a
tendency for differences at 5.0 mg/kg for males and females
[Figures 6 (page 54) and 7 (page 59) of the study reportj.

At Day 7, significant increases in mean activity for the 0.5 and
5.0 mg/kg group males were observed. However, the study report
indicates that the same dose-response profiles were observed at the .
pretreatment, 8-hour and Day 14 measurements suggesting that the
Day 7 changes were the result of biological variation between
groups rather than treatment with M&B 46030. To test this
hypothesis, first , a nested analysis of the motor activity data
was performed for the pretreatment, Day 7 and Day 14 measurements
to determine if treatment affected the interaction between groups.
The 8-hour data were excluded because of the treatment-related
changes in the 50 mg/kg group. Significant interactions between
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treatment groups and measurement periods were not observed. A
second statistical analysis was performed Dby converting the
individual animal data from Day 7 to percent of their respective
preexposure data. Group comparisons were then made on the
transformed data and there were no statistically significant
differences. The study report concludes that the test substance did
not alter motor activity when compared with pretreatment activity.

There were no significant differences between the +treated and
control groups at Day 14. A summary of the motor activity data are
presented in Table 3.

Table ? .,
Mean Cumulative Test Session Counts of Motor Activity
in Rats Treated with a Single Oral Dose of M&B 46030°

Dosage Levels (mg/kg)
Males Females
0 0.5 5.0 so o 0.5 5.0 50
Pretreatment | 502.9 623.6 623.2 630.7 822.3 833.1 841.7 736.5
8 Hours 557.4 613.9 531.2 56.0%* 981.5 945.3 1008.5 68.9"*
treatnent
7 Days Post- | 584.8 752.9* 836.1* 709.2 1021.1 822.3 964.5 993.0
treatment
14 Days 623.4 798.5 803.4 581.1 909.0 916.7 754.7 932.3
treatnent
2 Extracted from Tables 13 (page 46) and 14 (page 48) of the study report.

* significantly different from control, p<0.05 . -
** Significantly different from control, p<0.01

Pos;-morfem Neuropathological Examinations
There were no treatment-related gross or microscopic changes.
IV. CONCLUSIONS FROM STUDY REPORT

The study report concluded that the ﬁo Observed Effect Level (NOEL)
for this study was 0.5 mg/kg.

V. STUDY DEFICIENCIES

1. The study did not employ a positive control. The Pesticide
Assessment Guidelines, Subdivision F, Addendum 10, Neurotoxicity,
require that positive control data be submitted from the laboratory
performing the test to demonstrate the sensitivity of the
procedures being used. Historical control data may be used if all
the essential aspects of the experimental protocol are the same. It
can be argued that such a control is not needed for this study
since the test substance did produce effects at the high dose
level.
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2. Tissues were examined from only the control and high dose group.
The Guidelines require that at least five males and five females
shall be used in each dose and control group for terminal
neuropathology. However, since there were no lesions reported from
the examinations of the high dose group, there is little likelihood
that lesions would have been observed at the low or mid dose
levels.

VI. COMPLIANCE

Signed statements of Quality Assuvance and compliance with the GLP
regulations were submitted by the testing facility. A signed
confidentiality Statement claiming no data confidentiality was
submitteZ by the sponsor.

V-I. DISCUSSION/CONCLUSIONS

In an acute neurotoxicity study (MRID # 429186-35), a single dose
M&B 46,030 in corn oil was administered by gavage to four groups of
15 Sprague-Dawley‘ rats/sex/group at dosages of either 0, 0.5, 5.0
or 50.0 mg/kg. Standard evaluations for evidence of toxicity
included observations for mortality and clinical signs of toxicity
and measurement of body weight. Neurobehavioral evaluations
jncluded a functional observational battery (FOB) (done at 7 hours,
7 days and 14 days post-treatment), quantitative assessment of
motor activity (done 1 hour after each FOB) and post-mortenm
neuropathological examinations (on Day 15 of the study).

Five males and one female in the 30 mg/kg group died during the
study. Clinical signs of toxicity were seen only in the 50 mg/kg
group with the incidence of neurolcgical signs more prevalent in
males. On the day of dosing, males and females in this group were
observed to have either clonic or tonic/clonic convulsions. Other
clinical signs of toxicity included emaciation, dehydration,
unkempt appearance, urine stains, cold extremities and/or pallor.
Males in the S50 mg/kg group had decreased body weights 1in
comparison to the controls at 7 and 14 days post-treatment.

Treatment-related effects on FOB parameters at seven hours post-
treatment were far more pronounced in the 50 mg/kg group with the
males of the group more often affected. During the open field
evaluations, effects of both stimlation and depression of the
nervous system were seen. Those parameters for which there were
statistically significant changes included gait (decreased number
of males with normal gait), fine tremors (decreased number of males
and females with no tremors), coarse tremors (decreased number or
males with no tremors), urination (decreased number of males with
none), mean number of rears (decreased in males and females),
approach response (decreased number of males with a noticeable
response), pupil size (decreased number of males with a normal
pupil size), muscle tone (decreased number of males and females
with normal muscle tone), air righting (decreased number of males
with feet/coordinated) and mean hind 1leg splay (decreased mean
measurement in males and females). ¥ean rectal body temperature was
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treatment-related effects in the 5.0 mg/kg group at this time point
were decreased mean body temperature in males and a decreased mean
hind leg splay in males and females.

also decreased in the males and females of this group. The only

on Day 7, some males in the 50 mg/kg group appeared to have a
stimulation of activity as evidenced by hyperactive arousal
behavior in 3/10 animals, exaggerated startle response ir 3/20
animals, exaggerated tail pinch response in 2/10 animals and an
increased mean number of rears. only the increase in rears wac
statistically significant. Females in the 50 mg/kg group had a
statistically significant increase in hind leg splay at the 7-day
evaluation. : .

on Day 14, the only statistically significant changes were
decreased urination in the 50 mg/kg group males, increased rectal
temperature in the 0.5 and 50 mg/kg group females and increased
hind leg splay in the 50 mg/kg group females.

Mean motor activity was decreased by 90 and 93% in the 50 mg/kg
group males and females, respectively, at the g8~hour evaluacion.
At Day 7, significant increases in mean activity for the 0.5 and
5.0 mg/kg group males were observed. However, supplemental
statistical analysis demonstrated that the test substance did not
alter motor activity whem compared with pretreatment activity.
There wers no significant differences between the treated and
control groups at Day 14.

There were no treatment-related gross or microscopic changes on
post-morte examination of the central and periphzral nervous
systems.

The No Ob=erved Effect Level (NCEL) = 0.5 ﬁg/kg fcr males and
females : :

The Lowest Observed Effect Level (LOEL) = 5.0 mg/kg for males and

females based on decreased hind leg splay at the seven hour post-
treatment evaluation.
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Page __  is not included in this copy.

Pages (as& through '?DD are not included.

The material not included contains the following type:  of
information: ~

____ Identity of product inert ingredients.

Iaentity of product impurities.

' Description of the product manufacturing process.
_____ Description of quality control procedu:eé.

____ Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Anformation about a pending registration action.
¥  FIFRA registration data. :

The document is a duplicate of page(s)

The document is not responsive to the re@uest.'

The information not included is generally‘considered confidential -
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Reviewed by: Virginia A. Dobozy, V.M.D., M.P.H.L}
Section I, Toxicology Branch II (7509C)

Secondary Reviewer: Yiannakis M. Ioannou, Ph.D.
Section I, Toxicology Branch II (7509C)

DATA EVALUATION REPORT
STUDY TYPE: Subchronic Toxicity/Dogs (82-1)

EPA I.D. NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429186-42

TEST MATERIAL: M&B 46030
Synonym: Fipronil

STUDY NUMBER: LSR 90/RHA310/0842

TESTING FACILITY: Life Science Research Limited
suffolk, England

SPONSOR: Rhone-Poulenc Ag Company
TITLE OF REPORT: M&B 46030: Toxicity Study By Oral (Capsule)
Administration to Beagle Dogs for 13 Weeks
. AUTHOR(S) ¢ P. Holmes
REPORT ISSUED: November 21, 1991

EXECUTIVE SUMMARY: In this subchronic non-rodent study (MRID #
429186-42), M&B 46030 was administered in gelatin capsules to four
male and four female beagles per group at dosages of 0, 0.5, 2.0 or
10.0 mg/kg/day for thirteen weeks.

At 10.0 =mg/kg/day, there were significant clinical signs of
toxicity which were most prominent during the first three weeks of
treatment in males and during the first two weeks ir females. One
male and three females in this group were euthanized during the
second week of treatment due to their poor condition. S.gns
observed in these animals included inappetence, weight loss,
emaciation, dehydration, hypothermia, subdued behavior, excessive
salivation, hindlimb extension, convulsions, disorientation,
apparent lack of vision, absent menace reaction, ataxia and blood-
stained saliva around mouth. Clinical signs in the surviving
animals in this group included inappetence, emaciation,
underactivity, hunched posture, convulsions, head nodding and body
tremors. The only clinical sign of toxicity observed in the 2.0
mg/kg/day group was inappetence in two females. There were ..0
treatment-related signs in the 0.5 mg/kg/day group. Abnormal
findings in the routine physical and neurological examinations
during the course of the study were confined to the 10.0 mg/kg/day
group. Mean bocy weight gain over the course of the study was
decreased in females in the 2.0 and 10.0 mg/kg/day groups by 17 and
12%, respectively, in comparison to the controls. (Mean values for
females in the 10.0 mg/kg/day group were based on only one animal
after Day 14.) One male in the 10.0 mg/kg/day group had higher
absolute and relative spleen and thymus weights and higher absolute
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adrenal weight in comparison to the controls. Another male in this
group also had increased absolute and relative thymus weights.
However, the group means for these organs were comparable to the
controls. Follicular and parafollicular atrophy of the mesenteric
_lymph nodes was reported in one male and cortical atrophy of the
thymus was seen in the same male and one female in the 10.0
mg/kg/day group which was euthanized during the treatment period.
The findings were considered to be related to stress rather than a
direct result of treatment. The LOEL is 10.0 mg/kg/day for males
(based on clinical signs of toxicity) and 2.0 mg/kg/day for females
(based on clinical signs of toxicity and decreased body weight
gain). The NOEL is 2.0 mg/kg/day for males and 0.5 mg/kg/day for
females.

The study is Core Guideline and satisfies the guideline
requirements (82-1) for a subchronic toxicity study in the dog.
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I. MATERIALS
A. Test Mater_al

Name: M&B 46030

Synonym: Fipronil

Chemical Name: S5-amino-1-(2,6-dichloro-4-trifluoromethyl
phenyl)-3-cyano-4°trifluoromethyl sulphinylpyrazole

Purity: 95.4%

- Batch Number: PGS963

Description: Off-white powder

Storage Conditions: Room temperature protected from artificial
light

After 5 and 9 months of storage, ganples were taken from the bulk

container and returned to the registrant for analysis. Appendix 1

of the study report contains results of these analyses which show
that the concentration of M&B 46030 remained stable.

B. Administration: gelatin capsules
C. Test Animals

Species: Purebred beagle dogs

Source: Consort Limited, Herefordshire, England

Age: 19 to 23 weeks at commencement of treatment

Weight: Males - 8.0 to 9.8 kg; Females - 7.3 to 9.5 kg at

commencement of treatment

Housing: Individually in indoor kennels

Environmental Conditions: Temperature: target of 21 ¢
Relative humidity: target of 55%
Photoperiod:= 12 hours light/dark
Air changes: 12 per hour

Food and Water: 400 g daily of a complete pelleted diet

(Laboratory Diet A) and water ad libitum
Acclimation Pericd: 27 days

All dogs were subjected to a hematology screen for evidence of ill
health or Factor VII deficiency shortly after they arrived at the
facility.

II. METHODS

A. Dosage and Administration

Sixteen male and sixteen female dogs were randomly assigned to the
following treatment groups using derived latin squares:

(%}
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Dosage Level Number of Dogs
(mg/kg/day) =~ Male Female
0 (Control) 4 4
0.5 4 4
2.0 4 4
10.0 4 4

The test chemical was administered in gelatin capsules once daily
seven days per week after feeding. Control dogs received empty
capsules. .

B. Experimental Design

The 'study protocol required the following observations and
examinations at the indicated times or frequencies.

physical examinations - before dosing and after 3, 7 and 11 weeks
of treatment .

neurological examination* - once before dosing and after 6 and 12
weeks of treatment

clinical signs of toxicity - inspected regularly throughout working
day - individual daily observations recorded before and
shortly after each dose

body weights - at weekly intervals during acclimation and treatment
periods : :

food consumption - at weekly intervals during the final two weeks
of acclimation and throughout the treatment period

ophthalmoscopic examinations - pretest and after 6 and 12 weeks

hematology, clinical chemistry and urinalysis - once prior to study
initiation and at 6 and 12 weeks -

gross necropsy - all animals '

histopathology - designated organs and tissues from all animals

*» The following reflexes were tested and observations performed during the
neurological examination.

Cranial nerve reflexes

Pupillary light and consensual light

Palpebral - blink and corneal

Gag

General examination of the head to assess other cranial nerves

Segmental reflexes

Flexor (withdrawal) including crogssed extensor
Patellar
Extensor tone

Postural reactions

Placing reactions - visual and tactile

Extensor postural thrust

Righting reactions

Tonic neck reactions 31
Hopping reflex
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c. Pathological Parameters

For hematology and clinical chemistry evaluations, blood was drawm
from the jugular vein following an overnight fasting period. Urine
was also collected after an overnight fast. The CHECKED (X)
hematology parameters were examined.

X_Hematocrit (HCT)* __Total plasma protein (TP)
X Hemoglobin (HGB)* X Leukocyte differential count
- X _Leukocyte count (WBC)* X Mean corpuscular HGB (MCH)
X _Erythrocyte count (RBC)* X Mean corpuscular HGB conc. (MLHC)
X Platelet count#* X Mean corpuscular volume (MCV)
X _Prothrombin Time X Activated thromboplastin time

X_Reticulocyte count
* EPA guideline requirement

The CHECKED (X) clinical chemistry evaluations were done.

Electrolytes: Other:
X Calcium#* __Albumin*
X Chloride* X_Blood creatinine*
__Magnesiunm# X_Blood urea nitrogen*
X _Phosphorus#* X _Cholesterol=*
X Potassium* __Globulins
X_Sodium#* X Glucose*

X Total Bilirubin#*
Enzymes: X Total Protein#*
X _Alkaline phosphatase __Triglycerides
__Cholinesterase
X _Creatine phosphokinase#* )
__Lactic acid dehydrogenase -

X_Serum alanine aminotransferase (also SGPT);
X _Serum aspartate aminotransferase_(also SGOT) *

X _Protein electrophoresis .
* EPA guideline requirement

The CHECKED (X) urinalysis parameters were measured.

X _Appearance¥* X Glucose*

X Volume* ) X Ketones*

X Specific gravity* X Bilirubin#*

X pH X Blood#

X_Sediment (microscopic)* X Nitrate

X Protein* X _Total reducing substances

* EPA guideline requirement
Animals judged to be moribund during the treatment period were

sacrificed. Blood samples were taken ante mortem and a physical
examination was performed; urine was collected at necropsy. A
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conplete necropsy was p
animals were anesthetl
and exsanguinated.
CHECKED (X) tissues were preserve

were weighed.
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erformed. At the end of the study, surviving
zed with intravenous sodium pentobarbitone
Gross examinations were done; the following

d. The (XX) organ(s) in addition

Digestive System . u ic Syst
_.Tongue X _ Aortar* XXBrain~*
X _Salivary glands* XXHeart* X Periph. nerve*
X Esophagus* X_Bone marrow* X _Spinal cord (3 levels)
X _Stomach X Lymph nodes* XXPituitary*
X _Duodenum¥* XXSpleen* X Eyes (Optic n.)*
X Jejunum* XX Thymus* Glandulap
X Tleum* stem XXAdrenals*
X_Cecum* XXKidneys> __Lacrimal gland
X Colon* X Urinary bladder* X _Mammary gland*
X_Rectum* XXTestes* XXParathyroids*
XXLiver* s X_Epididymides XXThyroids*
X _Gall bladder* XXProstate/urethra Other
X Pancreas* . Seminal vesicle X _Bone*

t stem XXOvaries X Skeletal muscle*
X Trachea* XjUterus* X _Skin
XXLung* X Vagina X All gross lesions

and masses

* EPA Guideline Requirement
The following samples were preserved but not examined:

bronchi ,
salivary gland - right submandibular (left was examined)
sciatic nerve - right (left was examined)

tongue

In addition, a costal bone marrow smear yas taken, fixed and
stained.

D. Statistical Analyses

The significance of inter-group differences in bodyweight change,
blood composition and quantitative urinalysis were assessed by
Student’s t-test using a pooled error variance. For organ weight
data, homogeneity of variance was tested using Bartlett’s test. If
this was found to be statistically significant, a Behrens-Fisher
test was used to perform pairwise comparisons, otherwise a
Dunnett’s test was used.

E. Compliance

Signed statements of Quality Assurance and compliance with Good
Laboratory Practice regulations were submitted by the testing
facility. The sponsor submitted a statement claiming no data
confidentiality. A signed "Flagging Statements"™ indicates that the
study neither meets nor exceeds the criteria of 40 CFR 158.34.
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III. RESULTS

A. Mortality

One male and three female dogs in the 10.0 mg/kg/day group were
euthanized during the second week of treatment. The following
clinical signs were observed in the animals.

Sex & Number Day of Euthanasia Clinical Siqns
M, 3910 10 inappetence, weight loss, emaciation,
dehydration, hypothermia
P, 3865 12 inappetence, emaciation, weight loas,

gubdued behavior, dehydration, excessive
salivation, hindlimb extension

P, 3873 .. 8 inappetence, weight loss, convulsions,
disorientation, ataxia, cardiac
arrhythmia, excessive salivation,
apparent lack of vision, absent menace
reaction, blood-stained saliva around
mouth -

?, 3879 12 inappeionce, weight loss, emaciation,
suspected convulaion, ataxia, limb jerks,
lack of awareness, constricted pupils

The only change noted on clinical pathology examinations prior to
death was an increase in the RBC parameters (HCT, HGB and RBC) and
a decrease in prothrombin and activated thromboplastin time. The
changes were considered to be due to the overall poor health of the
animals. On necropsy, there were no treatment-related changes in

appearance or organ weights.
B. Clinical Signs, Physical and Neurdlogidil Examinations
Clinical Sians

Animals in the 10.0 mg/kg/day group, excluding those which were
euthanized, were observed to have clinical signs indicative of a
general toxic effect, including inappetence, emaciation,
underactivity and hunched posture. The signs were more prominent in
males during the first three weeks of treatment and in females
during the first two weeks. Neurological signs in this group not
noted under Mortality included convulsions at Week 2 and head
nodding at Weeks 3 and 7 for one male, convulsions and body tremors
at Week 2 and body tremors with head nodding at Week 6 for one
female. There was a slow recovery in surviving animals so that by
Weeks 11 and 12 only inappetence was noted in one female.

The study report states that for the 2.0 mg/kg/day group the only
sign of reaction to treatment was inappetence which was noted for
two of the females (one at Week 2 and one at Weeks 1 to 4).
According to Table 1A (page 42) of the study report, inappetence
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was also reported in one female in this group at Week 9. Salivation
was observed in both the treated and control groups.

There were no treatment-related clinical signs for the animals in

the 0.5 mg/kg/day group, except for underactivity in one female at
Weeks 1-3.

hysical Examinati

The findings of the physical examinations on animals in the 10.0
mg/kg/day group euthanized during the treatment period are
summarized above under Mortality. _Unscheduled examinations of
surviving animals revealed convulsive episodes in two different
males at Weeks 8 and 13. At Week 2, a female had subdued behavior,
ataxia, convulsions, tremors, head nodding and facial twitching
over a two-day period.

A routine examination at Week 3 revealed emaciation and occasional
twitching of the whole body in one male in the 10.0 mg/kg/day
group. The study report indicates that there were no other
significant observations.

Oone male in the 10.0 mg/kg/day group had head nodding, facial
twitching and exaggerated blink and gag responses at the Week 6
examination. At the Week 12 examination, one female in this group
had a depressed tactile placing response. :

c. Body Weight and Body Weight Gain

on Day 7, body weight loss was observed ime two males and three
females in the 10.0 mg/kg/day group. Further weight loss in one of
the males and the three females in this group contributed to the
decision to euthanize these animals during Week 2 of the study. The
other male lost weight until Day 21 but then gained so the initial
loss was recovered by Day 35.

The study report states that two females in the 2.0 mg/kg/day group
had weight loss during Week 2 of the study. However, on review of
individual animal data (Appendix 4, page 114), one female lost 0.1
kg from Day 7 to Day 14 and another stayed at the same weight for
this interval. Group means were comparable to the controls, however
the mean of the 10.0 mg/kg/day group was based on one dog after Day
14.

Ooverall weight gain during the study was reduced by 17 and 12% in
the 2.0 and 10.0 mg/kg/day groups, respectively. If the surviving
animals are considered, the treated animals were comparable to the
controls.
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§ Table 1 summarizes weight changes from pretest to study
! termination.
i ' Table 1
3 . Body Weight Changes (Kg) in Dogs

Treated with M&B 46030 for Thirteen Weeks'

Dosage Levels (mg/kg!day)

Males Females
0 0.5 | 2.0 10.0* | O 0.5 12.0 | 10.0*
Change from Day | 2.4 2.7 | 2.6 2.6 2.4 2.3 12.0)2.1

0 to 91

- ..} 113 | 108 108 - 96 83 (88

Percent of
contro. value
a Extracted from Table 3 (pages 48;23) of the study report.

* Group mean was based on three male and one female dogs beginning with Day 14.

D. Food Consumption and Food Efficiency

Food Consumption

Food consumption in one male in the 10 mg/kg/day group was not
affected by the treatment. The intake of the other three males and
three of the females in this group was markedly decreased beginning
on the first day of treatment; the other female was moderately
affected. Eating was encouraged by moistening the food on Day 4 and
supplementing the diet with meat on Day ‘5. Those males which
survived beyond Week 2 had a gradual improvement and returned to
normal intakes by Weeks 3 or 5. The one surviving female continued
to be affected during Weeks 5 and 6 and was not eating consistently
until Week 9 (Appendix 3A, page 108).

One female in the 2.0 mg/kg/day group had slightly lower intake

during the first four weeks of treatment; another female was

= affected during Week 2. Consumption for the dogs in the 0.5

B mg/kg/day group was comparable to the controls. Table 2 summarizes
overall food consumption on a g/dog/week basis.
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Table 2
Mean Food Consumption (g/dog/week)
in Dogs Treated with M&B 46030 for Thirteen ¥eeks®

“ : . Dosage Levels (mg/kgj/day)
Males Females
4] 0.5 2.0 10.0* | O 0.5 2.0 10.0r
Total 36.2 |1 36.4 | 36.4 | 32.6 "] 35.0 { 35.0 | 33.9 33.1
Weeks 1-13
% Control - 101 } 101 91 - 113 97 95
Value

“a Extracted from Table 2 (page 47) of the study report.
» Mean based on three males and one female begiming with Week 2.

Food Efficiency

Food efficiency values were not determined.
E. ophthalmoscopic Examinations

There were no treatment-related lesions.

F. Clinical Pathology

Hematology ' -

There was no evidence of a treatment-related effect on hematology
parameters. A few statistically significant iiffererces were seen
at all the sampling times but they were randomly distributed
throughout the groups.

Clinical Chemistry

The study report states that higher alkaline phosphatase and lower
cholesterol levels were seen in the 10.0 mg/kg/day group after 6
and 12 weeks of treatment. Higher AST values in males in the 10.0
mg/kg/day group and higher urea levels in females in the 2.0
mg/kg/day oroup were seen after six weeks. However, if these values
are compared to those prior to treatment, there is mo evidence of
an effect. Table 3 summarizes the data for these parameters.
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Table 3

Changes in selected Blood Chemis

in Dogs Treated with M&B 46030 for

try Parameters
Thirteen Weeks"

i cE® )

Dosage Levels {mg/kg/day)

e

a Extracte }
*» Significantly different
*+ Significantly
xxxSignificantly dif

G.

Males Females

0 lo.5 | 2.0 | 10.0 0 | 0.5 | 2.0 10.0
Alkaline Phosphatase
Pre-— 127 112 124 123 122 133 119 132
treatment
six waeeks | 99 92 105 123** SG 124 97 91
Twelve 77 74 81 3110%** | 75 101 83 86
weeks
Cholesterol
Pre— 135 136 134 124 136 144 135 117
treatment
Six weeks | 133 124 132 100* 106 108 103 121
Twelve 132 127 130 3109 112 118 109 118 -
weeks
Aspartate amino—transferase {AST)
Pre- 28 30 34 34 29 24 28 27
treatment
six weeks | 27 29 32 36* 33 31 36 29
Urea

¥ |

Pre- 24 23 25 20 21 23 bl 24
treatment
six weeks | 30 28 28 27 24 26 29= 27

Urinalysis

There were I
examination.

rom Table 5B (pages T6-67) O

Gross Necrops

different

Necropsy Findings

from ¢

the study repert.

There were no treatment-related changes.

le] treatment-related changes on

ontrols, p<0.05
from controls, p<0.01l

ferent from centrols, p<0.001

post-mortem mzcroscopic
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Weights
The study report states that one male in the 10.0 ng/kg/day group
had higher absolute and relative spleen and thymus weights and
higher absolute adrenal weight in comparison to the controls.
Another male in this group also had increased absolute and relative
thymus weights. However, these differences were not apparent when
group means were compared.

Histopathology

Two animals in the 10.0 ng/kg/day group which were euthanized
during the treatment period had changes on histopathology.
Pollicular and parafollicular atrophy of the mesenteric lymph nodes
was reported in one male and cortical atrophy of the thymus was
seen in the same male and one female. These findings were
considered the result of stress rather than a direct result of
treatment. :

H. conclusion from Study Report

The study report concluded that the no-effect level was 0.5
mg/kg/day and the maximum-tolerated-dosage was between 2 and 10

mg/kg/day-
TI. DISCUSSION

In this subchronic non-rodent study (MRID # 429186-42), M&B 46030
was administered in gelatin capsules to four male and four female
beagles per group at dosages of 0, 0.5, 2.0.0r 10.9 mg/kg/day for
thirteen weeks. -

at 10.0 mg/kg/day, there were significant clinical signs of
toxicity involving the central nervous system vhich were most
prominent during the first three weeks of treatment in males and

during the first two weeks in females. One male and three females .

in this group were euthanizec during the second week of treatment
due to their poor condition. The only climical sign of toxicity
observed in the 2.0 mg/kg/day group was inappetence in two females.
There were no treatment-related signs in the 0.5 mg/kg/day group.
abnormal findings in the routine physical and neurological
examinations during the course of the study were confined to the

10.0 mg/kg/day group. .

Mean body weight gain over the course of the study was decreased in
females in the 2.0 and 10.0 mg/kg/day groups by 17 and 12%,
respectively, in comparison to the contrels. (Mean values for
females in the 10.0 mg/kg/day group were based on cnly one animal
after Day 14.) , '

One male in the 10.0 ng/kg/day group had higher absolute and

2
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relative spleen and thymus weights and higher absolute adrenal
weight in comparison to the controls. Another male in this group

_also had increased absolute and relative thymus weights. However,

the group means for these organs were comparable to the controls.
Follicular and parafollicular atrophy of the mesenteric lymph nodes
was reported in one male and cortical atrophy of the thymus was
seen in the same male and one female in the 10.0 mg/kg/day group
which was euthanized during the treatment period. The findings were
considered to be related to stress rather than a direct result of
treatment.

IV. CONCLUSIONS .

The LOEL is 10.0 mg/kg/day for males (based on clinical signs of
toxicity) and 2.0 mg/kg/day for females (based on clinical signs of
toxicity and decreased body weight gain). The HOEL is 2.0 mg/kg/day
for females and 0.5 mg/kg/day for males.

The study is Core Guideline and satisfies the guideline
requirements (82-1) for a subchronic toxicity study in the dog.
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DATA EVALUATION REPORT
STUDY TYPE: Subchronic Toxicity/Rats (83~-1)

EPA I.D. NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429186-43

TEST MATERIAL: M&B 46030
Synonym: Fipronil

STUDY NUMBER: LSR S0/RHA298/0781

TESTING FACILITY: Life Science Research Limited
suffolk, England

SPONSOR: Rhone-Poulenc Ag Company

TITLE OF REPORT: M&B  46030: Toxicity Study By Dietary
Administration to CD Rats for 13 Weeks

AUTHOR(S) : P. Holmes

REPORT ISSUED: April 9, 1991

EXECUTIVE SUMMARY: In this subchronic rat study (MRID # 429186~
43), M&B 46030 was administered in the diet to groups of ten male
and ten female CD rats at dosages of 0, 1, 5, 30 or 300 ppm (males:
0, 0.07, 0.33, 1.93, 19.87 mg/kg/day; females: 0, 0.07, 0.37, 2.28,
24.03 mg/kg/day, respectively) daily for thirteen weeks.

There were no deaths during the study. The incidénce of two skin
lesions, tail encrustations and abrasions, was higher in the 300
ppm group females.

Overall mean body weight gain was slightly decreased (9% lower than
the control value) in the 300 ppm group females. Overall mean food
consumption and food conversion ratios were comparable between the
treated and control groups.

Statistically altered hematology values were seen in the treated
groups, however the changes were minor and inconsistent and
therefore of gquestionable biolagical significance. The 300  ppm
group males and females had higher total protein concentrations
than the control in association with higher values for al, a2 and
B8 globulins and lower albumin/globulin (A/G) ratios. The 5 and 30
ppm group males and females had similar alterations in protein
values but the A/G ratios were not affected. Other changes were
either minor or not dose-related and were not considered of

toxicological significance.

There were no treatment-related changes on macroscopic post-mortem
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examination. Significantly higher absolute and relative thyroid {1
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weights were reported in the 300 ppm group males and females in

comparison to the controls. Absolute weights of the thyroid were

also increased in the 30 ppm group females. Absolute liver weights
were increased in the 300 ppm group males and in females which
'received 5 ppm or above. Relative liver weights were increased in
" the 30 and 300 ppm group males and females.

on histopathology, there was a significant increase in the
incidence of hypertrophy of the follicular epithelium of the
thyroid in the 300 ppm group males and females. The incidence of
follicular cell hyperplasia was also increased in comparison to the
controls but not significantly.’ Liver sections stained with
hematoxylin and eosin revealed a low incidence of panacinar fatty
vacuolation in the 300 ppm group males and females, however when
sections were stained with 0il-Red-0, the incidence and
distribution of fat in the liver was significantly higher and more
extensive in the 300 ppm group males. The No Effect Level (NOEL) is
5 ppm for males (0.33 mg/kg/day) and females (0.37 mg/kg/day). The
Lowest Effact Level (LOEL) is 30 ppm for males (1.93 mg/kg/day) and
females (2.28 mg/kg/day) based on alterations in serum protein
values and increased weight of the liver and thyroid.

The study is Core Supplementary and does not satisfy the guideline
requirements (82-1) for a subchronic toxicity study in the rat. The
study may be upgraded with the submission of the data from the
neurological examinations.
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I. MATERIALS -~
A. Test.uaterial

Name: M&B 46030

Synonym: Fipronil

Chemical Name: S5-amino-1-(2,6-dichloro-4-trifluoromethyl
. phenyl)-3-cyano-4-trifluoromethylsulphinylpyrazole

Purity: 95.4%

Batch Number: PGSS63

Description: Fine white powder

Storage Conditions: Room temperature protected from light

B. Administration: dietary
c. Test Animals

Species: CD rats
Source: Charles River (France), St Aubin-les~Elbeuf, France
Age: approximately three to four weeks upon arrival at testing
facility
Weight: approximately 69 to 103 g upon arrival at testing
facility :
Housing: Five of one sex per cage
Environmental Conditions: Temperature: target of 21° ¢
Relative humidity: target of 55%
Photoperiod: 12 hours light/dark
Air changes: 20 per hour
Food and Water: Complete powdered rodent diet (Laboratory
Animal Diet No. 2) and tap water ad libitum
Acclimation Period: 13 days -

II. METHODS
A. Diet Preparation and Analysis

M&B 46030 was initially mixed with a small quantity of the basal
diet to create a pre-mix which was then milled. The pre-mix was
diluted with the basal diet and mixed in a Hobart mixer to prepare
the 300 ppm concentration which was then serially diluted to give
the other diet formulations. Batches of the diets were prepared
fresh weekly. ’

Samples of the highest and lowest dietary concentrations taken from
six positions in the mixer were taken to test for homogeneity of
the diet formulations prior to commencement of treatment. The
unused portions of the homogeneity samples were then tested for
stability after one and two weeks of storage at room temperature.
The concentration of the test chemical in all the diets was
determined at Weeks 1 and 13 of treatment.
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B. Dosage and Administration

The animals were assigned randomly to the following treatment
groups using a latin square arrangement.

. Dietary Number of Animals

Group Treatment Concentration Males Females
(ppm)

1 Control 0 10 10

2 M&B 46030 1 10 10

3 M&B 46030 5 10 10

4 M&B 46030 30 10 10

5 M&B 46030 300 10 10

The diets were administered continuously for at least thirteen
weeks.

C. Experimental Design

The study protocol required the following observations and
examinations at the imdicated times or frequencies.

physical examinations - detailed weekly examination

neurological examination* - after 12 weeks of treatment on all
animals from Groups 1 and S

clinical signs of toxicity - twice daily

body weights - on first day of dosing and then weekly throughout
the treatment period -

food consumption - weekxly intervals during the treatment period

food conversion - calcmlated at weekly intervals

ophthalmoscopic examinations - all animals before treatment; Groups
1 and 5 after 12 weeks of treatment

hematology, clinical chemistry and urinalysis - after 12 weeks of
treatment on all animals

gross necropsy - all animals

organ weights - desigmated organs from all animals

histopathology - desigmated organs and tissues from all animals

*+ The following reflexes were tested and observations performed during the
neurological examination.

Cranial nerve reflexes

Pup‘*'-ry light and consecsuzal light

pa’ 1 - blink

Sta. .-

General examination of the head to assess other cranial nerves
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Seggenta; reg lexes

Flexor (withdrawal)

' postura 34

Placing reactions - visual and tactile
Righting reactions

Grasping

General observations

Behavioral changes, e.g. aggression, sedation

abnormalities of gait and stance
pPresence of tremor or other dyskinesias

D. Pathological Parameters

For hematology and clinical chemistry evaluations, blood was drawn
from the retro-orbital sinus under light ether anesthesia after an
overnight fast. The CHECKED (X) hematology parameters were
examined.

X _Hematocrit (HCT)?* __Total plasma protein (TP)

X_Hemoglobin (HGB)* X_Leukocyte differential count

X_ Leukocyte count (WBC)* X _Mean corpuscular HGB (MCH)
X_Erythrocyte count (RBC)* X Mean corpuscular HGB conc. (MCHC)
X Platelet count* X_Mean corpuscular volume (MCV)
X_Prothrombin Time X _Reticulocyte count

* EPA guideline requirement

The CHECKED (X) cliinical chemistry evaluations were done.

Electrolytes: Other:
X Calcium* , __Albumin#*
X Chloride* X Blood creatinine*
__Magnesiunm* X _Blood urea nitrogen*
X_rhosphorus* X Cholesterol#*
X Potassium* __Globulins
X_Sodiun* X _Glucose*

X_Total Bilirubin#
Enzymes: X_Total Protein*
X_Alkaline phosphatase __Triglycerides
__Cholinesterase X_Protein electrophoresis

X _Creatine phosphokinase*
__Lactic acid dehydrogenase
X Serum alanine aminotransferase (also SGPT)*
X_Serum aspartate aminotransferase (also SGOT)*

* EPA guideline requirement
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The CHECKED (X) urinalysis parameters were measured.

X _Appearance* X _Glucose¥*

X _Volume* X Ketones*

X _Specific gravity* X _Bilirubin#

X _pH X _Blood*

X Sediment (microscopic) * X _Nitrite

X_Protein¥* o X_Total reducing substances
X_Urobilinogen

* EPA guideline requirement

At the end of the treatment p
carbon dioxide inhalation. Gross examinations were done over a
CHECKED (X) tissues were preserved.

ddition were weighed.

four-day period; the following
The (XX) organ(s) in a

eriod, the animals were sacrificed by

Digestive System c 4 at. S Neurologic System
__Tongue X _Aortax* XXBrain*
XXsalivary glands* XXHeart* X Periph. nerve*
__Esophagus* __Bone marrow* X _Spinal cord
X _Stomach X_Lymph nodes* XXpituitary*
X_Duodenum* XXSpleen* X _Eyas (Optic n.)*
X_Jejunum* XXThymus* Glandular
X_Ileum* i tem XXAdrenals*
X _Cecum* XXKidneys* __Lacrimal gland
X_Colon* X _Urinary bladder* X Mammary gland*
X _Rectum* XXTestes* XXParathyroids*
XXLiver* X Epididymides XXThyroids*
__Gall bladder* XXProstate/urethra ot
X_Pancreas* X Seminal vesicle X _Bone*

ira System XXovaries X_Skeletal muscle*
X Trachea* XXUterus* X Skin
XXLung* X Vagina ~-_All gross lesions

* and masses

The following samples were preserved but not examined:

eye and optic nerve - right (left was examined)
harderian glands

mammary glands - cranial (caudal were examined)
salivary gland - right submandibular (left was examined}
sciatic nerve - right (left was examined)

tongue

In addition, femoral borie marrow smears were taken, fixed and
stained.

Histological examinations were done on the following: 1) preserved
tissues listed above from all rats in Groups 1 and 5; 2) the
thyroids, parathyroids, kidneys, livers and lungs from all rats in
Groups 2, 3 and 4; and 3) 0il-Red-0 stained sections of liver from
all animals in all groups.
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E. Statistical Analyses

The significance of inter-group differences in bodyweight change,
" blood composition and quantitative urinalysis were assessed by

Sstudent’s t-test using a pooled within-group error variance.
Homogeneity of variance was tested using Bartlett’s test for organ
weights. If this was found to be statistically significant, a
Behrens-Fisher test was used to perform pairwise comparisons,
otherwise a Dunnett’s test was used. The statistical significance
of the incidences of macroscopic and microscopic findings was
tested using Fisher’s exact probability test as a two-tailed test.

F. Compliance

Signed statements of Quality Assurance and compliance with Good
Laboratory Practice regulations were submitted by the testing
facility. The sponsor submitted a statement claiming no data
confidentiality. A signed "Flagging Statements™ indicates that the
study neither meets nor exceeds the criteria of 40 CFR 158.34.

III. RESULTS

"~ A, Achieved Dosages

The following actual mean dosages were received during the course
of treatment (extracted from Table 4, Page 43 of the study report).

Dosage Levels (ppm)

Males - Females

1 5 30 300 1 5 30 300

Mean Achieved 0.07 0.33 1.93 19.87 0.07 0.37 2.28 24.03
Dosage

B. Diet Analyses

Analyses of the 1.0 and 300 ppm group diet formulations for
homogeneity showed that the mean concentration of M&B 46030 in the
six samples was 96 and 91% of the intended concentration,
respectively (Appendix 2B, page 79) . Analyses of these samples for
stability after 7 and 14 days revealed that the chemical has an
es-imated 14-day shelf life (Appendix 2C, page 80). Analyses of all
the diets showed that the percent of the intended M&B 46030
concentration in each diet ranged from 89 to 106% at Week 1 and
from 91 to 104% at Week 13 (Appendix 2D, page 81).
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c. Mortality
There were no deaths during the treatment period.
D. Clinical signs

The study report states that there were no clinical signs clearly
related to treatment. The report notes that the incidence of two
skin lesions (tail encrustations and abrasions) was higher in the
300 ppm group females. However, individual animal data (Appendix 3,
pages 82-91) indicate that the following signs were seen in the
treated groups but not in the controls: salivation in one male and
one female in the 30 ppm group; salivation and a clonic convulsion
in one male in the 300 ppm group; and slow, deep and noisy
respiration in one male in the 300 ppm group.

E. Neurological Examinations

The study report states that the results of this examination, which
did not show any evidence of abnormalities, were not included with
the study but are held in the archives.

F. Body Weight and Body Weight Gain

There were no statistically significant differences in body weight
during the study. The study report indicates that body weight gain
was slightly inferior to the control in the 30 ppm group males and
statistically decreased in the 300 ppm group males and females
during the first week of treatment. For the duration of the study,
weight gain in the 300 ppm group males was significantly higher
than the control group and that of the other treated groups was
similar or superior to the controls. When the duration of the study
was considered, weight gain in the 300 ppm group females was lower
than the control group, although not statistically significant.
Overall weight gain in the other treated females and all the
treated males either exceeded or was comparable to the controls.
The study report states that fluctuations during Week 13 were
attributed to clinical pathology investigations at that time,
although the weight gain depression was most marked in the 300 ppn
group males. Table 1 summarizes weight changes at selected times
during the study.
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Table 1

Body Weight Changes (G) in Rats
Preated with M&B 46030 for Thirteen Weeks'

Masies Femalzs

Body weight change ] 1 5 30 300 ] 1 : ] 30 300
Week 0-1 ] “ ™) e 3300 31 5 las |5n |
% of control value - ”n 14 n st - mw [m jwfa
Week 1-12 309 m 310 m 34goe 130 w1 s e |
Week 12-13 4 -1 0 o 13 -1 as a2 Jas | e
Week 0-13 370 386 £17) m 368 150 167 | e | 136
% of coatrol valuc - 104 101 103 9 - 111 115 112 91

S A1) of e stady repont

* Significantly di from controle, p<0.05

*» Significantly different from controls, p<0.01

o Significantly differcnt from controls, p<0.001

G. Food Consumption and Food Conversion Ratio

Food Consumption

Weekly group mean food consumption was determined by dividing the
total amount of food consumed by the group by the number of rat-
days and then multiplying the result by seven. Rat-days were
calculated as the total number of rats alive in the group summed
for each day during the week. -

Intake was markedly lower than that of the controls in the 300 ppa
group males during the first two weeks of treatment and in the 300
ppm group females and 30 ppm group males during the first week of
treatment. In the subsequent weeks, food consumption was increased
in these groups so that overall intake during the course of the
study was comparable between the treated and control groups. The
other treated groups were unaffected by treatment. The study report
indicates that low intake during Week 13 was the result of clinical
pathology procedures. Table 3 summarizes food consumption at
selected times during the study.
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Table 3
Mean Food Consumptici (g/rat/week)
in Rats Treated with M&B 46030 for Thirteen Weeks'

. u Dosage Levels (mg/tg/day) I

st T —_——

v v = ———E——————— _‘___..,__,_,__1'
187 139 183 178 138 ° n

142 147 142 147
% of coatrol vakue - 101 L] 94 “ - 103 100 103 3
Week 2 193 195 12 183 174 140 142 144 149 144
% of coatrol value - 100 94 95 90 - 101 13 106 103
Weeka 1-13 (ot 2421 433 B 2351 340 1742 1737 1782 1823 1787
% of coatrol value - 101 I » Ly 9 - "1 wo 102 105 103

2 Extracted from Tabie 1 (page 39) of the stady report.

Food Conversion Ratio

Food conversion ratios were calculated by dividing the amount of
food consumed by each group by the body weight gain of the group.
The ratios of the 300 ppm group males and females were higher
(lower food utilization efficiency) than the control during the
first week of treatment, however in subsequent weeks ‘the ratios
were lower (higher food utilization efficienay) than the controls.
The values of the other treated groups were comparable to the
controls. Table 4 summarizes the food conversion ratios at selected
times during the study.

Table 4
o Food Conversion Ratios in Rats
éi Treated with M&B 46030 for Thirteen Weeks?

Dosage Levels (ppm)

Males Females
[+] 1 5 30 300 [+] 1 s 30 300
Week 2.9 3.0 2.9 2.9 4.2 4.6 4.2 4.G 4.6 6.5
1

Week 6.5 6.3 6.4 6.2 6.4 | 11.6 10.4 10.3 10.8 13.1
1-13

a Extracted from Table 3 (page 42) of the study report.
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E. ophthalmoscopic Examinations

There were no treatment-related lesions.
F. Clinical Pathology

Hematology

Females in the 300 ppm group had statistically altered hematology
values after 12 weeks of treatment in comparison to the controls,
including lower PCV, HGB, MCV, MCH and prcthrambin time and higher
platelet count. Lower prothrombin times were also noted inr the 30
ppm group females. HGB values lower than those of the controls were
seen in the 300 ppm group males and in the 1, 5 and 30 ppm group
females. The study report states that the female control HGB value
was high in comparison to background data for the parameter (mean
of 15.5 g% with a normal range of 14.0 to 17.0 g%). The report
further indicates that the change in HGB, in conjunction with the
other changes in erythrocytic parameters, represent minor
treatment-related effects in the 300 ppm group females. Other
differences were not attributable to the test chemical. Table 5
summarizes the affected hematology parameters.

Table 5
Selected Hematology Parameters Iz Rats
Treated with M&B 46030 for Thirteen Weeks"

Dosage Lavels (ppe)
Maics Females
0 1 5 30 300 9 13 b3 30 300

PCV 46 46 46 15 45 45 “ ) 44 4300
(%)
HGB 15.9 16.0 16.2 159 15.3° 159 15.6* 15.5* 1S.4° 15.3%e
®%)
MCV 52 51 52 2 52 54 83 4 53 Sieee
(cr)
MCH 13 18 19* 8 '3 ‘19 19 3 9 13
(Pg)
Platelcts 852 858 911 ko o 9 913 7 33 993 1028
(1000/cimm)
PT 15.0 15.8¢ 14.7 152 187 14.2 4.4 4.0 3.7 13.5*
(secs)

23 45-38) of the sudy rops

* Significantly differcat from controls, p<0.05
** Significantly differeat from cootrols, p<0.01
ss*Significantly different from coatrols, p<0.001

a4
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Clinical Chenistry .

The 300 ppm group males and females had higher cotal protein
concentrations than the controls in association with higher values
for al, a2 and 8 globulins and lower albumin/globulin (A/G)
ratios. The 5 and 30 ppm group males and females had similar
alterations in the protein values but the A/G ratios wvere
comparable to the controls. Total protein, a2, and 8 globulin
concentrations were also higher than the controls in the 1 ppm
group females, however the difference from the controls was not
related to dosage and was not considered toxicologically
significant. .

Other changes included: the following: 1) higher BUN values in all
treated males; 2) lower AST levels in all treated females; 3) lower
ALT values in 30 and 300 ppa group males and females; and 4) higher
glucose levels in females at 5 ppm or above. Table 6 summarizes the
changes in these parameters.

Table 6
Selected Clinical Chemistry Parameters
in Rats Treated with M&B 46030 for Thirteen Weeks'

4 Dosage Levels (ppoa)
‘Males Females

0 1 5 30 300 0 1 L1 30 300
ALT 34 3 30 28 32 30 ;. ] e % 240
(/D
AST 73 63 63 61* n 74 s9e . | simes 10 1geee
(/D -
Urea 25 1 o 300 3peee 3gee u 3 ) ) ;12
(mg %)
Ghucose 140 12 177 135 146 125 136 140% 1515 184>
(mg %)
Toal 6.3 63 7.1 7.1 7.4%°* 72 13% T6° 7.8% 19
Prowcin
g%
al 1.3 13 1 185 1.5%= 1.70% 11 1l 12 1.3* 14+
globulin
T13)
a2 0t 04 04 04 0.5% 04 0.5% 240 0.5 0.6%=
globutiz
I73))
8 13 18 13 16 2.0 14 1.6° 16 130 | 13==
globulin
%)
AIG 03 038 07 08 0.6 1.1 1.0 1 81 1.0 (X pand
ratio

a Extracted from Taple 6 (pages 47-48) of the study report.

* Significantly different from controls, p<0.05
*% Significantly different from controls, p<0.01
*%%* significantly different froem controls, p<0.001
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Urinalysi
There were no treatment-related changes.
G. Necropsy Findings .

Gross Necrops

There were no treatment-related changes on pest-mortem macroscopic
exaninaticn.

Organ Weights

Higher absolute and relative thyroid weights were reported in the
300 ppm group males and females. Animals in the 30 ppm group had

similar tendencies, however only the absolute weights in the 30 ppa
group females were statistically significant.

Absolute liver weights were increased in the 300 ppm group males
and in females which received 5 ppa or =zhove. Relative liver
weights were increased in the 30 and 300 ppm group =males and
females.

The absolute and relative weights of the salivary gland of treated
females tended to be lower than the control. According to the study
report, the differences were not statistically significant.
However, Table 8A (page 52) of the study report shows that the
absolute and relative weights are statistically significantly
(p<0.05) lower in the 300 ppm group females. The study report
states that there was no dosage-relationship and histological
changes in the gland were not observed so the changes were not
considered to be significant. Table 7 summartzes the data for the
affected organs. - :
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Table 7
Absolute and Relative Weights of Selected Organs
from Rats Treated with M&B 46030 for Thirteen Weeks'

Dosage Levels (ppm) l
7 taics Fomsies

0 l 1 ' s I 30 300 0 I 1 l s l 30 l 300 l
A | 0.0 0.4 0.025 0030 | 0o0se= | o019 | oo om | aome | ogazes
2 | oooss | oooe2 | cooes | 00054 | ocosies | 0.0061 | 0.0053 o.mss | acom | o007
Liver
A | 191 210 194 218 27.20¢ 108 13 17 | Bas | 166
R | 354 mn 3.59 3.99¢ 5.05 3.52 348 336 s13es | 5570
Selivary glands
A | 0637 0.654 0.660 0.684 0.624 047 | 03 o3 | oa | o3es-
g o |onst | oams | orzss | 01167 01409 | oa14e» | oa2ues | 0298 } oa2z7°

T T Tohio LA 53 BB (pages SUST) of be smay report.

* Significantly different from coutrols, p<0.05
¢ Significantly different from coutrols, p<0.01
s*s Significantly different from coutrois, p<0.001

isto olo

There was a statistically significant increase in the incidence of
hypertrophy of the follicular epithelium of the thyroid in 300 ppm
group males and females. The incidence o¢f follicular cell
hyperplasia was also increased in comparison to the controls but
‘not significantly.

Liver sections stained with hematoxylin and eosin revealed a low
incidence of panacinar fatty vacuolation in the 300 ppam group males
and females. The incidence of congestion in the liver was also
increased in the 300 ppm group nales and females, although there
was no dose-response relationship. 'In sections stained with 0il-
Red-O, there was a high incidence of fat in the livers of all
animals, including the control animals. However, the incidence in
the 300 ppm group males was significantly higher than the controls
and the distribution was more widespread (panacinar compared with
centriacinar in controls). Table 8 summarizes the findings for
these organs.

§7
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Table 8
Incidence of Histopathological Findings in Liver and -
Thyroids from Rats Treated with M&B 46030 for Thirteen Weeks'

4o

Domgs Loveh om0 ' :
k
Males Females :
0 1 5 k] 300 0 1 5 30 300
Number 10 10 10 1 10 10 10 10 0 10
Examined
Liver - R&E Stain
Panscinar 0 ] 0 0 2 0 0 0 o 2
bepatocytic
faty
vacuolstion
Coogestica 4 2 3 3 3 2 0 1 0 s
Liver - Ol Red O Stain
Panacinar 0 2 0 1 7o 0 0 0 0 H
hepatocytic
forty
vacuolation .
- -
Centriacinar 4 3 2 6 3 7 9 (] 10 7
hepatocytic
faty
vacuolation
Thyrolds
Hypertropby | 3 1 0 5 8 1 ] 0 0 10%* 2
of folliculer
e
Follicular 2 0 0 1 6 0 0 = | 1 2
cell )
hyperplasia
MiniLoilinmuniBi ERSIE I
a Extractcd from Table 10 (pages 63-64) of the sudy report

** Significantly different from coatrols. p<0.01
o Significantly different from controts, p<0.001

H. Conclusion from Study Report

Under the DISCUSSION section of the study report, the following
conclusions were made:

1) An impairment of growth performance and lowering of food intake
and efficiency of food utilization was apparent for animals
receiving 300 ppm during the first week of treatment. ZLow food
intake was also noted in the second week, however the animals
became adapted to treatment after that.

2) The dosage-related higher liver weights in the rats receiving §
ppm and above, together with changes in plasma anmino-transferase
activity and protein, urea and glucose levels in treated animals,
were considered to be indicative of altered liver function. The
changes were minor in animals receiving up to 30 ppm and there were
no associated histopathological changes, therefore they were

determined to be an adaptive rather than toxicological response. 58
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3) The histopathological changes in the liver and thyroid of the
300 ppm group males and females indicate a possible hypothalamic-
g pituitary-thyroid-—liver axis. A possible mechanism would be
enhanced thyroxine clearance by the 1liver resulting from an
increased metabolic activity, leading to increased thyroid

stimulating hormone (TSH) stimulation of the thyroid gland.

4) The study report concluded that the no-effect level was 1 ppm
and the maximum-tolerated-dosage was close to, but above, 300 ppm.

I. STUDY DEFICIENCY

The study report states that the neurological examinations, which
were not included in this submission, did not show any
abnormalities. These data should have been submitted. Although the
Subdivision F Guidelines do not require these examinations, if they
were done the data should be reviewed. Additionally, it was noted
previously in this review that salivation and one episode of
convulsions were observed in the individual animal data (Appendix
3).

IVv. DISCUSSION

Ten male and ten female CD rats per group were administered M&B
46030 in the diet at dosages of 0, 1, 5, 30 or 300 ppm (males: O,
0.07, 9.33, 1.93, 19.87 mg/kg/day; females: 0, 0.07, 0.37, 2.28,
24.03 mg/kg/day, respectively) daily for thirteen weeks. ‘

There were no deaths guring the study. A clonic convulsion was
noted in one male in the 300 ppm group; salivation was observed in
one male and one female in the 30 ppm group. The incidence of two
skin lesions, tail encrustations and abrasiofis, was higher in the:
300 ppm group females. The study report indicates that neurological
examinations of the control and 300 ppm group rats were normal
after twelve weeks of treatment, however the data have not been
submitted.

Body weight gain in the 30 ppm group males was 8% lower than the
controls during the £ jrst week of treatment; the difference was not
statistically significant. Weight gain in the 300 ppm group males
and females was 49% and 39%, respectively, jower than the control
group during the same period. However, for the duration of the
study, the values were increased or comparable to the control group
so that the overall weight gain was only slightly decreased (9%
lower than the control value) in the 300 ppm group females. Food
consumption was 26% and 17% lower, respectively, in the 3060 ppnm
group males and females during the first week of the study. Intake
was 6% lower in the 30 ppm group males. During the second week of
the study, males in the 300 ppm group had a 10% lower intake than
the controls. However, when the overall study duration is
considered, food consumption was comparable between the treated and
control groups. Food conversion ratios indicated that food
efficiency was lower for the 300 ppm group males and females during
the first week of treatment, but overall values were comparable to
the controls. The data suggest that effects on food consumption, S9
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food conversion and body weight gain during the first one to two
weeks may have been both adaptive and toxic in nature. Although the
300 ppm group males and females adapted to the level of the test
chemical in the diet, the degree of decrease in body weight gain
was not comparable to the decrease in food consumption. In
addition, food conversion ratios indicated that food utilization

efficiency was decreased.

Females in the 300 ppm group had statistically altered hematology
values after 12 weeks of treatment in comparison to the controls,
including lower PCV, HGB, MCV, MCH and prothrombin time and higher
platelet count. Lower prothrombin times were also noted in the 30
ppm group females. HGB values lower than those of the controls were
seen in the 300 ppm group males and in the 1, 5 and 30 ppm group
females. The biological significance of these changes is
questionable. Although the PCV, HGB and MCV were all statistically
different than the control at p<0.001, the values were probably
within the normal ranges for these parameters (no normal ranges

were submitted) and were most likely due to individual variation.

The 300 ppm group males and females had higher total protein
concentrations than the control in association with higher values
for al, a2 and B globulins and lower albumin/globulin (A/G) ratios.
The 5 and 30 ppm group males and females had similar alterations in
protein values but the A/G ratios were not affected. Total protein,
@2, and B globulins were also higher than the controls for the 1
ppm group females. The biological significance of these changes
will be discussed along with the post-mortem findings. Other
changes in BUN, AST, ALT and glucose were either minor or not
dosage-related and were not considered of toxicological
significance.

There were no treatment-related changes on macroscopic post-mortem
examination. Significantly higher absolute and relative thyroid
weights were reported in the 300 ppm group males and females in
comparison to the controls. Absolute weights of the thyroid were
also increased in the 30 ppm group females. Absolute liver weights
were increased in the 300 ppm group males and in females which
received 5 ppm or above. Relative liver weights were increased in
the 30 and 300 ppm group males and females. The absolute weight of
the salivary gland was significantly decreased in the 300 ppm group
females; the relative weight was significantly decreased in the 1,
5 and 300 ppm group females. These changes in the salivary gland
were not considered biologically significant since there was no
dose-response relationship.

on histopathology, there was a significant increase in the
incidence of hypertrophy of the follicular epithelium of the
thyroid in the 300 ppm group males and females. The incidence of
follicular cell hyperplasia was also increased in comparison to the
controls but not significantly. Liver sections stained with
hematoxylin and eosin revealed a low incidence of panacinar fatty
vacuolation in the 300 ppm group males and females. The incidence
of congestion in the liver was also increased in the 300 ppm group
males and females, although there was: no dose~-response
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relationship. In sectiomns stained with 0il-Red-0, the incidence of
and distribution of fat in the liver was significantly higher and
more extensive in the 300 ppm group males. Based on the
histopathological findings in the liver, the biological
significance of the alterations in serum protein levels is probably
meaningful in the 300 ppm group males and females.

Table 9 summarizes the findings of the study.

Table 9
Sumpary of Study Findings

Body weight gain V3% v 49% v 9%

Food consumption V6% v 6% v 1%

Food consumption v 10%

L~
g
LIS IR
<
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V. CONCLUSIONS

“ The No Effect Level (NOEL) is 5 ppm for males (0.33 mg/kg/d&y) and
females (0.37 mg/kg/day). The Lowest Effect Level (LOEL) is 30 ppm
for males (1.93 mg/kg/day) and females (2.28 mg/kg/day) based on

alterations in serum protein values and increased weight of the
liver and thyroid.

62




(11086

FINAL

DATA EVALUATION REPORT
M&B 46030

Study Type: 21-Day Dermal Toxicity Study - Rabbit

Prepared for:

. » Office of Pesticide Programs
: Health Effeccs Division
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:

Clement International Corporation
9300 Lee Highway
Fairfax, VA 22031-1207

Principal Reviewer Coche M Date CZ 1/ 94

Eileen Abt, M.S.

w Date ‘o‘l!]ft

sica Kidwell, M.S.

v‘éd‘:‘——/{ }7)%— Date éﬁéf_{__

William McLellan, PH.D.

Independent Reviewer

J

QA Reviewer

Contract Number: 68D10075

Work Assignment Number: 3-54
Clement Number: 228

Project Officer: Caroline Gordon




o1 §6

M&B 46030 ‘ 21 Day Dermal Toxicity 82-2

4

EPA Reviewer: Virginia A. Dobozy, V.M.D., M.P.H. Signaturedd.ﬂ«ua. A 49'&&0%.7’

RBeview Section I, Toxicology Branch II (7509C) Date: 4 @/efed

IPA Section Head: Yiannakis M. Ioannou, Ph.D. Signature: ~

Review Section I, Toxicology Branch II (7509C) Date: 4 9/
T

DATA EVALUATION REPORT

STUDY TYPE: 21-Day Dermal Toxicity Study - Rabbit (82-2)

P_C. CODE: 129121

_¥RID NUMBER: 429186-44

IEST MATERTAL: M&B 46030

SYNONYMS: Fipronil

STUDY NUMBER: 92N11635

SPONSOR: Rhone-Poulenc Ag Company, Research Triangle Park, NC

TESTING FACILITY: Bushy Run Research Center, Union Carbide Chemicals and
Plastics Company Inc., Export, PA

TITLE OF REPORT: M&B 46030: Twenty-One Day Repeated Cutaneous Dose Toxicity
Study in New Zealand White Rabbits #2

ATTHORS: S.J. Hermansky and C.L. Wagner
REPORT ISSUED: June 23, 1993

Executive Summary: In a 21-day dermal toxicity study, M&B 46030  (MRID #429186-44)

{gurity 96.7%) was applied in a 0.5%1 solution of carboxymethylcellulose in Milli-Q®
filtered water to the intact skin of New Zealand White Rabbits [6/sex] at doses of

0, 0.5, 1.0, 5.0, or 10.0 mg/kg/day for 6 hours per day, for 15 doses, over a 21 day
period.

Administration of 10 mg/kg/day caused decreases in mean body weight gain, and
decreases in food consumption in males and females. One male and one female rabbit
iz the 10 mg/kg/day group exhibited signs of extreme hyperactivity that may be
treatment related. No changes in clinical pathology measurements, organ weights,
gross pathology, or microscopic pathology were noted. No erythema, edema, or other
compound-related skin lesions were observed. The NOEL for dermal irritation is 10.0
mg/kg/day; no LOEL could be determined. The NOEL for systemic toxicity is 5.0
mz/kg/day; the LOEL is 10 mg/kg/day.

This study is core-guideline, and satisfies the guideline requirement [§ 82-2] for a
21-day dermal toxicity study in rabbits.
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Special Review Criteria (40 CFR 154.7) None

A.

B.

MATERIALS

1.

STUDY

Test Material: M&B 46030

Description: White powder

Lot/Batch #: 78/GC/90

Purity: 96.7%

Stability of compound: The compound remained stable in 0.5%
carboxymethylcellulose (CMC) at concentrations of 0.5 and 10 mg/mL

for at least 14 days when stored at room temperature.

CAS #: 120068-37-3

Vehicle and/or positive control: Solution of 0.5%
carboxymethylcellulose in Milli-Q® filtered water

Test animals: Rabbit
Strain: New Zealand White

Age and weight at study initiation: 4-5 months old; 3.0-3.6 kg
for males, 3.1-3.8 kg for females

Source: Hazelton Research Products, Inc., Denver, PA
Housing: Individually, stainless steel, wire mesh cages
Environmental conditions:

Temperature: 61-70°F (target)

Humidity: 40-70% (target)

Air changes: Not reported

Photoperiod: 12-hour light/dark

Acclimation period: About 2 weeks

DESIGN -

Animal assignment

Animals were selected for the study based on clinical signs and

~body weight. (Only animals with body weights within £20% of the

population mean for each sex were included.) Rabbits were
assigned to the treatment and control groups in Table 1 using a
computer randomization method based on body weights.
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TABLE 1: 21-DAY REPEATED DOSE STUDY

Test Dose Level® Male Female
Group (mg/kg/day)

1 (Vehicle Control) 0P 6 6

2 0.5 6 6

3 1.0 6 6

4 5.0 6 6

5 10.0 6 6

3 Dose levels were administered in a 0.5Z solution of
carboxymethylcellulose (CMC) in Milli-Q® filtered water. All
animals were dosed at a constant volume of 1.0 mL/kg body
weight/day. .

P Controls were administered 0.5% carboxymethylcellulose in
Milli-Q® filtered water.

Route, frequency, and duration of administration

i

Seven days prior to initial dose administration, the dorsal area
of the trunk of the animals was clipped free of fur. The size of
the shaved area encompassed the majority of the dorsal surface,
from the scapular region to just above the rump (approximately
10-15 cm wide). The fur of the animals was also clipped before
administration of the first dose and throughout the study as
needed. The test material was applied directly to the clipped
skin of the back. Animals were dosed once a day, for 6 hours, for
15 doses, over a 21 day period. The application site of each
animal was covered with a nonsterile 4 x 4 inch gauze pad.
Animals were then wrapped in a Lycra®/Spandex?® jacket lined with
PVC sheeting and held in place by Velcro®. Following each
exposure period, the application site was washed with a dampened
cloth to remove residual test material.

4

Diet

Animals were fed ACWAY® PROLAB® Animal Diet Rabbit (Agway Inc.)
and tap water, ad libitum.

Statistics

The data for quantitative continuous variables for the treatment
and control groups were compared using analysis of variance
(ANOVA) and t-tests. Initially, Levene’s test was applied to
assess the equality of variances. Nonparametric data were
evaluated using the Kruskal-Wallis and the Mann-Whitney U-tests.
Incidence data were compared using Fisher’s Exact test. P < 0.05
(two-tailed) wes the critical level of significance used for all
statistical analyses.
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5. Quality assurance

The test was performed under Good Laboratory Practice standards.
A quality assurance statement, signed June 21, 1993 was provided.

C. METHODS AND RESULTS

1.  Observatioms

Animals were examined twice daily for mortality. Detailed
clinical observations including skin irritation were conducted
once a day. Skin irritation was scored using a modified Draize
scoring system (see Appendix A for scoring system).

No mortality occurred during the study. One male and one female
anima. exposed to 10 mg/kg/day demonstrated signs of extreme
hyperactivity on study day 21 and study day 20, respectively.

Both animals recovered; however, the male animal was knockad
unconscious during the period of hyperactivity and suffered a
small laceration. It is possible that the hyperactivity was
treatment-related since similar symptoms (i.e., spasms and delayed
convulsions) were observed in rabbits exposed to this test
material in an acute dermal toxicity study. No erythema or edema
were observed in any animals during the study.

2. Body Weight

Animals were weighed prior te initiation of the first dose (day
1), and on days 8, 15, and 21, and immediately preceding
sacrifice.

Males in the 10.0 mg/kg/day group had mean body weights that were
4 and 7% lower than controls at study days 15 and 2T,
respectively. However, only the decrease noted on study day 21
decrease was statistically significant (Table 2). The mean body
weight gain in males in the 10.0 mg/kg/day group during the
interval from day 1 to 21 was significantly different from that of
the controls (p < 0.01) (Table 3). THhe statistically significant
increase in body weight gain in the 5.0 mg/kg/day exposure group
does not appear to be treatment-related because of the lack of a
dose-response relationship (Table 3). For females in the 10.0
mg/kg/day group, mean absolute body weight did not appear to be
affected (Table 2). Mean body weight gains were decreased 26%,
38%, and 51X at the day 1 to 8, day 1 to 15, and the day 1 to 21
intervals, respectively; however, they were not statistically
significant (Table 3).

3. Food Consumption and Compound Intake

Food consumption was measured for all animals approximately every
other day.
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Males and females dosed with 10 mg/kg/day showed 44 axd 21%
decreases, respectively, in mean food consumption during the day
15 to 21 day measurement interval. However, only the male value
was statistically significanc (p < 9$.01). Decreases in food
consumption were also observed in males and females iz this dose
group during the 8 to 15 day interval; these decreases were not
statistically significant (Table 4). Food consumptiom at other
dose levels appears to be comparable to controls. The
statistically significant increase in food consumptiocm inm the
1.0 mg/kg/day group during the 8 to 15 day interval wzs not
considered to be treatment related since no dose-respmase
relationship was observed.

Uphthalmoscopic examination

Yo opthalmoscopic examination was conducted.

Clinical pathology

Blood for hematology and clinical chemistry was collerzed from all
rabbits by bleeding the caudal ear artery prior to sacrifice. All
animals were fasted for about 24 hours prior to the blseding
procedures. The CHECKED (X) parameters were examined.

a. Hematology

X Hematocrit (HCT) X Leukocyte differential count*
X Hemoglobin (HGB) X Mean corpuscular HGB MCH)

X Leukocyte count (WBC) X Mean corpusc. HGB conc. {MCHC)
X Erythrocyte counc (RBC) X Mean corpuscular wvolums (MCV)
X Platelet count Reticulocyte count

Blood clotting measurements -
(Thromboplastin time)
(Clotting time}
(Prothrombin time)

»

Control and 10.0 mg/kg/dav animals

No treatment related effects were observed. Slight variations in
the mean corpuscular hemoglobin concentration for the 3.0 and
10.0 mg/kg/day groups of female rabbits were not consicered tc be
treatment related since no dose-response relationship was
cbserved.
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b. Clinical Chemistry

Electrolvtes Other

X Calcium X Albumin

X Chlzride X Blood creatinine
Magnesium X Blood urea nitrogen

X Phosphorus Cholesterol

X Potassium X Globulins

X Sodium X Glucose

Enzvmes X Total bilirubin

X Alkaline phosphatase X Total serum protein
Cholinesterase Triglycerides

X Creatine phosphokinase Serum protein electrophores

X Lactic acid dehydrogenase Phospholipids .

X Serum alanine aminotransferase (also SGPT) -

X Serum aspartate aminotransferase (also SGOT)

X Gamema glutamyl transferase

Glutamate dehydrogenase
No treatment related effects were observed. A slight increase iz
albuzin concentration in female rabbits in the 5.0 mg/kg/day test
group was noted in a single animal, and therefore was noc
consicered to be treatment related.

Xo urinalvsis was performed.

Sacrifice and Pathology

Animals sacrificed at the end of the study were subiecs =3 zross
pathological examination. The CHECKED (X) tissues were :zollectecd
for histologic examination in the centrol and high dose zroups.
The CEECKED (XX) organs were also weighed.

69



BLicke

M&B 46030 21 Day Dermal Toxicity 82-2
Digestive System Cardiovasc./Hemat. Neurologic
Tongue X Aorta X Brain
X Salivary glands X Heart Periph. nerve
X Esophagus Bore marrow X Spinal cord (3 levels)
X Stomach X Lymph nodes X Pituitary -
X Duodenum X Spleen X Eyes (optic n.)}
X Jejunum X Thymus Glandular
X Ileum Urogenital XX Adrenal gland
X Cecum XX Kidneys Lacrimal gland
X Colon X Urinary bladder X Mammary gland
X Rectum XX Testes X Parathyroids
XX Liver X Epididymides X Thyroids
X Gall bladder X Prostate Cther
X Pancreas X Seminal vesicle Bone
Respiratorv XX Ovaries Skeletral muscle
X Trachea X Uterus X Skin (treated znd
untreated)
X Lung X Vagina All gross lesioms
Nose and: masses
Pharynx
Larynx
a. Organ weight - No treatment related effects on absoluze or
relative organ weights in males or females were observed.
Statistically significant increases in the absolute azd
relative weights of the adrenal glands of male rabbits at
0.5 and 1.0 mg/kg/day were observed. but were not considered
70 be treatment related since no dose-response relatisnship
~das seen.
b. Gross patholegy - No treatment related effects were -
observed.
c. Microscopic pathology - No treatment related effects were
observed.
E. DISCUSSION

Review of the data suggests that the conduct of the study was adeguate
and the reporting of the results was accurate.

Yo changes in clinical pathology measurements, organ weights, gross
pathology, or microscopic pathology were noted. In the 10 mg/kg/day
dose group, the mean absolute body weight of male rabbits and the mean
body weight gain of males and females was decreased throughout ths
study. Male and female rabbits dosed with 10 mg/kg/day had decresased
mean food consumption from day 8 to 21 of the study.

One male and one female rabbit exposed to 10 mg/kg/day exhibited signs
of extreme hyperactivity near the end of the study. These effects may
be treatment related since similar effects were observed in rabbi:ts
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exposed to this test material in an acute dermal toxicity studs. The
NOEL for dermal irritation is 10.0 mg/kg/day; no LOEL cculd be
determined. The NOEL for systemic toxicity is 3.0 mg/kg/day; zhe LOEL

is 10 mg/kg/day.

This study satisfies the guideline requirements for a 21-day dsrmal
toxicity study in rabbits and is classified as Core Guideline.
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Dermal Irritationm Scoring System

Erythema Formation

No erythema

Barely Perceptible Erythema
Well-defined Erythema
Moderate to Severe Erythema
Severe Erythema

Edema Formation

No edema

Barely Perceptible Edema
Well-defined Edema
Moderate to Severe Edema
Severe Edema

Appendix A

Value

W O
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DATA EVALUATION REPORT

-

STUDY TYPE: Chronic Toxicity/Dogs (83-1)

EPA I.D. NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429186-45

TEST MATERIAL: M&B 46030
Synonym: Fipronil

STUDY NUMBER: LSR 92/RHA311/0464

TESTING FACILITY: Life Science Research Limited
Ssuffolk, England

SPONSOR: . Rhone-Poulenc Ag Company

TITLE OF REPORT: M&B 46030: Toxicity Study By Oral (Capsule)
Administration to Beagle Dogs for 52 Weeks

AUTHOR(S) : P. Holmes
REPORT ISSUED: November 16, 1992
EXECUTIVE SUMMARY: In this chronic dog study (MRID # 429186—45),

M&B 46030 was administered in gelatin capsules to six male and six
female beagle dogs per group at dosages of 0, 0.2, 2.0 or 5.0
mg/kg/day for 52 weeks. For the first fifteen days, the chemical
was weighed directly into the capsules, but for the remainder of
the study an admixture of M&B 46030 and lactose was prepared to
increase the accuracy of the dose administration. Standard ante-
mortem and post-mortem evaluations of toxicity were included in the
study with the addition of perfusion fixation of a small number of
animals in each group.

One male in the 2.0 mg/kg/day group and two in the 5.0 mg/kg/day
group were sacrificed during the treatment period due to poor
condition. Clinical signs of neurotoxicity observed in these
animals included convulsions, vocalization, overactivity, body
twitches/tremors, salivation, stiffened 1limbs, ataxia and
incoordination. Clinical signs of neurotoxicity in the surviving
animals were observed beginning in Week 2 of treatment and were
similar to those described in the animals that were sacrificed
prematurely. On physical examination at selected times during the
study, signs of neurotoxicity observed in the 2.0 and 5.0 mg/kg/day
males and females included tenseness, nervous and excitable
behavior, abnormal stiffness or positioning of the hindlimbs,
twitching of the facial muscles and hyperesthesia. On neurological
examination at selected times, similar signs were observed in these
groups with abnormal examinations in three males and two females in
the 5.0 mg/kg/day group and two females in the 2.0 mg/kg/day'group.
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Body weight and weight gain in the treated males were comparable to
the control group. Females in the 5.0 mg/kg/day group had weight
gains that were decreased in relation to the ,controls during the
first 26 weeks (88% of the control value for weeks 0-13 and 73% for
weeks 13-26) and for the overall study (84% of the control value),

. however the mean decrease was due to reduced gain in one female
alone.

There were no other treatment-related changes observed during the
study.

The No Observed Effect Level (NOEL) is 0.2 mg/kg/day in males and
females. :

The Lowest Observed Effect Level (LOBL) is 2.0 mg/kg/day based on

clinical signs of neurotoxicity and abnormasl neurological
examinations.

The study is Core Guideline and satisfies the guideline
requirements (83-1) for a chronic toxicity study in the dog.



I. MATERIALS

A. Test Material

Name: M&B 46030

Synonym: Fipronil

Chemical Nane: S5-amino-1-(2,6~dichloro-4~trifluoromethyl
phenyl)—3-cyano-4—trifluoromethylsulphinylpyrazole

Purity: 96.8%

Batch Number: PGS963

Description: Fine off-white powder

Storage Conditions: In a cool store (not exceeding 15° ¢) and

protected from light

Six months after receipt and at six-month intervals thereafter,
samples were taken from the bulk container and returned to the
registrant for analysis. Appendix 1 of the study report contains
results of these analyses which show that the concentration of M&B
46030 remained stable.

B. Administration: gelatin capsules

C. Test Animals

Species: Purebred beagle dogs :

Source: Consort Limited, Herefordshire, England

Age: 20 to 23 weeks at commencement of treatment

Weight: Males - Approximately 8.0 kg; Females - approximately

7.2 kg at commencement of treatment
Housing: Individually in indoor kennels
Environmental Conditions: Temperature: target of 21° C
. Relative humidity: target of 55%
Photoperiod: 12 hours light/dark

: Air changes: 12 per hour

Food and Water: 400 g daily of a complete pelleted diet
(Laboratory Diet A)'! and water ad libitum

Acclimation Period: At least four weeks

All dogs were vaccinated and treated with an anthelmintic prior to
commencement of the study.

I Phe basal diet was modified by moistening the food or adding
a meat supplement to encourage intake in some of the dogs in poor
condition. During Weeks 16 to 18, the daily quantity of food
offered to each animal was increased to 600 g because of
overactivity and weight loss in one female in the 0.2 mg/kg/day
group.
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II. METHODS

A, Dosage and Administration

Twenty—four (24) male and 24 female dogs were randomly assigned to
the following treatment groups using "a random procedure which
ensured that all groups contained populations of animals with
similar initial mean and range of bodyweights®":

Dosage Level Number of Dogs
{ma/kg/day) Male Female
0 (Control) 6 6
g.2 6 6
2.0 6 6
5.0 6 6

The test chemical was weighed directly into gelatin capsules for
the first 15 days. Thereafter, it was added to the capsules in the
form of a 1 in 20 M&B 46030: lactose mixture. The study report
states that this procedure was adopted to increase the accuracy of
dose administraticn by enabling the addition of larger quantities
of material into the capsules. Batches of the admixture were
prepared during Weeks 3, 4, 6, 9, 13, 16, 19, 22, 25, 28, 31, 35,
38, 42, 45, 49 and 52. Measured amounts of lactose and the test
substance were mixed using a planetary mixer to provide an
admixture with a final M&B 46030 concentration of 50 mg/g. Each
batch was then used to supply all treated animals until depletion
of that mix, subject to the constraint of the available stability
data.

Chemical analyses were done on the contents of six capsules
prepared on Day 2 of treatment for animals in the 0.2 ppm group.

During the first week of treatment, samples of the M&B 46030:
lactose admixture were assayed for homogenelty and stability (after
3, 8, 14 and 35 days of storage). The concentration of the test
chemical in the admixture was determined in Weeks 3, 4, 6, 10, 18,
26, 34, 42 and 50 of treatment. :

Control dogs received empty capsules on Days 1 to 15 of treatment
and thereafter were given capsules which contained lactose at a
dosage of 100 mg/kg/day (equivalent to the quantity of admixture
supplied to animals of the high dosage group).

B. Experimental Design

The study protocol required the following observations and
examinations at the indicated times or frequencies.

physical examinations - six days before dosing and after 11, 23, 35
and 47 weeks of treatment
neurological examination* - six days before dosing and after 12,
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24, 38 and 50 weeks of treatment

cllnlcal signs of toxicity - inspected regularly throughout working
day - individual daily observations recorded before and
shortly after each dose

body weights - at weekly intervals during acclimation and treatment
periods and before necropsy

food consumption - for final two weeks of acclimation period and
for each week throughout the treatment period

ophthalmoscopic examinations - five days before dosing and after
12, 24 and 50 weeks

hematology, clinical chemistry - once four days prior to dosing and
after 12, 24 and 50 weeks of treatment

urinalysis - once six days before dosing and after 11, 23 and 48
weeks of treatment

gross necropsy - all animals

histopathology - designated organs and tissues from all animals

* The following reflexes were tested and observations performed
during the neurological examination.

Cranial nerve reflexes

Direct pupillary light
Consensual (indirect) pupillary 11ght
Palpebral - blink
- corneal
Gag
General examination of the head to assess other cranial nerves

Se ta eflexes

Flexor (withdrawal)
Patellar
Crossed extensor

Postural reactions

Placing reactions - visual
- tactile
Extensor postural thrust
Righting - optic
- vestibular
Hopping
Tonic neck

C. Pathological Parameters
For hematology and clinical chemistry evaluations, blood was drawn
from the jugular vein following an overnight fasting period. Urine

was also collected after an overnight fast. The CHECKED (X)
hermatology parameters were examined.
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X _Hematocrit (HCT)*

X _Hemoglobin (HGB)*

X Leukocyte count (WBC)*
X Erythrocyte count (RBC)*
X Platelet count*
X_Prothrombin Time

X Reticulocyte count

* EPA guideline requirement

ouosb
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__Total plasma protein (TP)

X Leukocyte differential count

X _Mean corpuscular HGB (MCH)

X Mean corpuscular HGB conc. (MCHC)
X_Mean corpuscular volume (MCV)

X Activated thromboplastin time

The CHECKED (X) clinical chemistry evaluations were done.

Electrolytes:
X _Ccalcium*

X Chloride*
__Magnesium*
X _Phosphorus#*
X Potassium*
X Sodium*

Enzymes:

X Alkaline phosphatase
__Cholinesterase

X _Creatine phosphokinase¥*
__Lactic acid dehydrogenase

Other:

__Albumin#*

X Blood creatinine*

X Blood urea nitrogen#*
X_Cholesterol#
__Globulins

X _Glucose*

X Total Bilirubin#*

X Total Protein#
__Triglycerides

X Serum alanine aminotransferase (also SGPT)*
X _Serum aspartate aminotransferase (also SGOT)*

- X_Protein electrophoresis

* EPA guideline requirement

Plasma and serum samples were taken after 50 and 51 weeks of
treatment, respective;y, and frozen for possible future analysis.

The CHECKED (X) urinalysis parameters were measured.

X _Appearance*

X Volume#*

X_Specific gravity*

X _pH

X_Sediment (microscopic)*
X _Protein*

* EPA guideline requivement

X _Glucose*

X Ketones#*

X Bilirubin=*

X Blood*

X Nitrate

X Total reducinc substances

Animals judged to be moribund during the treatment period were
sacrificed. Blood samples were taken ante mortem and veterinary and
neurological examinations were performed. Bone marrow and urine
samples were obtained and a complete necropsy was performed. At the
end of the study, four male and four female animals from each group
of those surviving were anesthetized with intravenous sodium
pentobarbitone and exsanguinated. The remaining animals in the
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groups were placed under deep sodium barbitone anesthesia and
killed by perfusion fixation. Gross examinatioms were done on all
. animals. The following CHECKED (X) tissues were preserved at the
- routine necropsy; the (XX) organ(s) in addition were weighed (the
perfused orgyans were not weighed, .

Rigestive System . Nearologic System
_Tongue X Aorta* XXBrain®
X _Salivary glanda* XXHeaxt* X Periph. nerve*
X _Eaophagus* X _Bone marrow* X Spinal ccxd (3 levels)
X _Stomach X _Lymph nodes* XXPituitary= .
X _Duodenum* XXSpleen* X Bye= (Optic n.)*
X _Jejunum* XXThymus* Glandular
X Ilesum® u 1 RRdranais®
X Cecum* XXKidneya* __Lacrimal gzland
X Colon* X Urinary bladder* X ¥ammary g®and*
X _Rectum* XXTestea* XXpParathyicias*
XXLiver* X Epididymides XXThyroids®*
X _Gall bladder* XXProstate/urethra other
X _Pancrzas* __Semimal vesicle X Bor.e*

tem X} Ovaries X Skeletal auscle*
X Trachea* XXUterus* X skin
XXLung* X Vagina X 211 gross lesions

* EPA Guideline requirement

ant masses

For the animals subjected to a routine necropsy, approximately 5 g
samples of brain from the frontal lobes and abdominal adipcse
tissue were taken with the minimum of delay and retained deep
frozen for possible future analysis.

The following samples were preserved but not examined:

bronchi

salivary gland - richt submandibular (left was exzmined)
sciatic nerve - right (left was exaznined)

tongue

In addition, a costal bone marrow smear was taken, Zixed and
stained.

D. Statistical Analyses

The significance of inter-group differences in bodyweicht change,
blood composition and urinalysis (volume, specific gravity and pH
only) were assessed by Student’s t-test using a pooled error
variance. For organ weights, homcgeneity of variance was tested
using Bartlett’s test. If this was found to be statistically
significant, a Behrens-Fisher test was used to perforn pairwise
comparisons, otherwise a Dunnett’s test was used. Inter-group
differences in macroscopic pathology and histopathelogy were
assessed using Fisher’s Exact test.
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E. Compliance

signed statements of Quality Assurance and compliance with Good
Laboratory Practice regulations were submitted by the testing
facility. The sponsor submitted a statement claiming no data
confidentiality. A signed “"Flagging Statements" indicated that the
study neither meets nor exceeds the criteria of 40 CFR 1358.34.

III. RESULTS
A. M&B 46030 Content in Admixture

Analyses of six samples for the concentration of M&B 4603¢ in the
capsules on Day 2 showed that the percentage of the intended
content ranged from 77% to 130%. Due to this wide variability, the
chemical was then mixed with lactose to create an admixture which
was placed in capsules. During the first week of treatxment, the
homogeneity of the 50.0 mg/g adaixture was tested and found to have
a coefficient of variation of S..5%. These samples were then pooled
and tested for stability. The ar alyses showed that the chenical was
stable in the lactose admixture for at least 3T days. The
concentration of the chemical in the admixture over the course of
the study ranged between 93 and 106% as a percentage of the
intended concentration.

B. Mortality
Three males were sacrificed during the treatment pericd due to poor

condition. The clinical signs in these animals ante mortem are
listed below.

Group & Number Day of Tuthanagia Clinical Signs
2 - 4512 76 convulsions observed and gres.mel on

Days 18 and 73, respectively,
inappetence, vocalization, overactivity,
body tremors, salivation,limbs
stiffened, underactivity, ataxia,
incooraination, irregular or labored
respiratizn

4 - 4492 214 convulsions on Days 183 and 223-714,
nervous behavior, salivaticn, ataxia,

- rwitching of whole body, inccordination,
twitching of head and pinnae muscles,
prostrate, unsteady gait, inagppetence,
irregular respiration

4 ~ 34%9¢& 232 convulsions Day 232-233, inappezance,
tucked-up abdomen, labored and iacreased
respiration, muscle tremcrs, aggressive
behavior, underactivity, distended
abdocmen, nervous behavior, vecalization,
rales, salivation, twitching, azaxia,
stiffened limbs

e e b e R A
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cC. Clinical signs, Physical and Neurological Examinations
Clinical Si

Signs indicative of neurotoxicity were observed in the 2.0 and 5.0
mg/kg/day groups beginning in Week 2 of treatment. The signs
included convulsions, localized and generalized twitching or
tremors, nervous behavior, abnormalities of posture and gqait,
extensor rigidity of the 1limbs, vocalization, head nodding,
aggression and resistance to dosing. One female dog (number 4473)
in the 0.2 mg/kg/day group was observed to be markedly overactive
during Weeks 13 to 18 of treatment, so much so that it lost weight
and developed lesions on the forepads from continucus pacing. The
animal’s cage was modified during this period with cobstacles in an
effort to reduce its continuous activity. During Weeks 18 to 19,
however, this animal was underactive. The study report concluded
that this behavior was unlikely to have teen associated with
treatment since no similar changes were seen in other treated
animals. However, overactivity was reported in other animals. In
Appendix 3, Veterinary conditions and treatments, a female in the
5.0 mg/kg/day group was observed to have signs of anxiety with
pacing in the pen. In Appendix 4, Summary of selected clinical
signs during the treatment period, overactivity was cbserved in one
male each in the 2.0 and 5.0 mg/kg/day groups, one female in the
2.0 mg/kg/day group and two females in the 5.0 mg/kg/day group; it
was also reported in one control group female. Table 1 summarizes
the incidences of selected clinical signs.

Table 1
Group Incidences of Selected Clinical Signs
in Dogs Treated with M&B 46030 for 52 Weeks®

Dosage Levels (mgj/Xry/day)
Total Number Affected/Number in Group®
Males females

Sign 0 0.2 2.0 5.0 0 0.2 2.0 { 5.0
Convulsion 0/6 0/6 1/5 2/s 0/% 0/3 1/6 10/6
Extensor rigidity | 0/6 o/6 4/S 3/4 0/8 0/8 3/6 | 6/6
of limbs
Nervous 1/6 0/6 2/5 3/4 0/8 0/8 2/6 11/6
Abnormal 0/6 0/6 1/s8 4/4 0/8 0/s 2/6 | 2/6
stance/gait
Tremors/twitching | 0/6 0/6 2/5 3/4 0/8 Q/6 2/6 12/6
of muscles

a Extracted trom Table 1 (page 49-52) of the atudy repcrct.
b One male in the 2.0 mg/kg/day group was sacrificed during Week 11; twc males
in the 5.0 mg/kg/day group were sacrificed during Weeks 31 and I4.
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The clinical signs observed at the physical examinations of the
animals which were sacrificed during the treatment period are
listed wunder Mortality. Of the survivinmg animals, the signs
observed in the 2.0 and 5.0 mng/kg/day groups during the
examinations included tenseness, nervous and excitable behavior,
abnormal stiffness or positioning of the hindlimbs, twitching of
the facial muscles and hyperesthesia.

eurologica aminations

Abnormal neurological examinations attributable to treatment were
observed in three males and five females in the 5.0 mg/kg/day group
and two females in the 2.0 mg/kg/day group. Tenseness was observed
in the 5.0 mg/kg/day group females from Week 12 on and in the 2.0
mg/kg/day group females at Week 25. The finding was also reported
in the males of these groups but not as consistently.

Beginning with the Week 12 examination, it was observed that one
male—in—ehe 5.0 mg/kg/day group had a stiff gait in the
- hindquarters and another had a slightly exaggerated hopping
reaction in the hindquarters. At Week 24, both had an abnormal
stance with their hindlegs extended behind them and their feet
placed wide apart. One female in this group also had an abnormal
stance. For all three, the "knuckle test® was normal and the "foot
sliding test™ was abnormal. By Week 38, two males and three females
in this group had abnormal stances with the same results in the
*knuckle test" and the "foot sliding test". At Week 50, one male
and two females were observed to have this stance, however an
additional two females had other moderately abnormal stances.

Three females in the 5.0 mg/kg/day group were ncted %o have
slightly exaggerated gag reflexes, two had slightly exaggerated
corneal reflexes and one had a sllghtly exaggerated blink reflex at
Week 50.

D. Body Weight and Body Weight Gain

Body weight and weight gain in the treated males were comparable to
the control group. Females in the 5.0 mg/kg/day group had weight
gains during the first 26 weeks and for the overall study that were
decreased in relation to the controls. The study report states that
this decrease was due to reduced gain in cne female alone. Table 2
summarizes weight gain for the females only.
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Table 2
Body Weight Gain in Females Treated with M&B 46030 for 52 Weeks*
Dosage Levels (mg/kg/day)

Weight gain (kg) 0 0.2 2.0 5.0

Weeks 0-13 2.4 2.3 2.2 2.1

% of control value | - 96 92 88

Weeks 13-26 1.1 1.0 1.1 0.8

$ of control vélue - 91 100 73

Weeks 0-52 4.5 4.1 4.4 3.8

% of control value | - 91 98 84
~Extracced from Table 3 (pages 61-64) of the study report; 3%
calculzated by the reviewer o7
E. Food Consumption S R P‘.:.'T"‘_u

Food intake in the treated groups was comparable to the controls.
As discussed previously, the basal diet was altered to enhance
palatability. In addition, the amount offered was increased to 600
g per day during Weeks 16 to 18 to maintain the weight of one
female in the 0.2 mg/kg/day group which became overactive at that
tinme.

F. ophthalmoscopic Examinations

There were no treatment-related lesions.

F. Clinical Pathology

Hem o ’

After 50 weeks of treatment, females in the 2.0 and 5.0 mg/kg/day
groups had significantly increased HCT, HGB and RBC levels, however

the differences were minor and of gquestionable toxicological
significance. -

Clinical Chemistry

The only alteration which could have been treatment-related was a
statistically significant increase in ALT in the 5.0 mg/kg/day
group females after 50 weeks of treatment, however there were no
histopathological changes in the liver. Although there were other
statistically significant differences, they were sporadic and not
dose-related.

3%




-12-~
Urinalysi

There were no treatment-related changes.
G. Necropsy Findings

Gros ecrops

There were no treatment-related changes on post—mortem,macroscopic
examination. ‘
Wejight

Terminal body weights for females in the 5.0 mg/kg/day group were
significantly decreased as compared to the controls. There were few
significant alterations in the absolute and relative organ weights
in the treated groups and none which were consistent or dose~
related.

Histopathology

There were no treatment-related changes on histopathology.

H. Cconclusion from Study Report

The study report concluded that the no-effect level was 0.2
mg/kg/day.

I. DISCUSSION

rn +this chronic dog study (MRID # 429186-45), M&B 46030 was
administered in gelatin capsules to six male and six female beagle
dogs per group at dosages of 0, 0.2, 2.0 or 5.0 mg/kg/day for 52
weeks. For the first fifteen days,. the chemical was weighed
directly into the capsules, but for the remainder of the study an
admixture of M&B 46030 and lactose was prepared to increase the
accuracy of the dose administration. Standard ante-mortem and post-
mortem evaluations of toxicity were included in the study with the
addition of perfusion fixation of a small number of animals in each
group.

One male in the 2.0 mg/kg/day group and two in the 5.0 mg/kg/day
group were sacrificed during the treatment period due to poor
condition. clinical signs of neurotoxicity observed in these
animals included convulsions, vocalization, overactivity, body
twitches/tremors, salivation, stiffened 1limbs, ataxia and
incoordination. Clinical signs of neurotoxicity in the surviving
animals were observed beginning in Week 2 of treatment and were
similar to those described in the animals that were sacrificed
prematurely. One female dog (number 4473) in the 0.2 ng/kg/day
group was observed to be markedly overactive during Weeks 13 to 18
of treatment, so much so that it lost weight and developed lesions
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on the forepads from continuous pacing. The study report concluded
that this behavior was unlikely to have been associated with
*reatment since no similar changes were seen in other treated
animals. However, overactivity was reported in other animals. A
female in the 5.0 mg/kg/day group was observed to have signs of
anxiety with pacing in the pen. Overactivity was observed in one
male each in the 2.0 and 5.0 mg/kg/day groups, one female in the
2.0 mg/kg/day group and two females in the 5.0 mg/kg/day group; it
was also reported in one control group female. Although the extent
of the hyperactivity was not seen in other animals in the higher
dosage groups, the possibility that this animal was extremely
sensitive to the chemical cannot be dismissed.

on physical examination at selected times during the study, signs
of neurotoxicity observed in the 2.0 and 5.0 mg/kg/day males and
females included tenseness, nervous and excitable behavior,
abnormal stiffness or positioning of the hindlimbs, twitching of
the facial muscles and hyperesthesia. On neurological examination
at selected times, similar signs were observed in these groups with
abnormal examinations in three males and two females in the 5.0
mg/kg/day group and two females in the 2.0 mg/kg/day group.

Body weight and weight gain in the treated males were comparable to
the control group. Females in the 5.0 mg/kg/day group had weight
gains that were decreased in relation to the controls during the
first 26 weeks (88% of the control value for weeks 0-13 and 73% for
weeks 13-26) and for the overall study (84% of the control value),
however the mean decrease was due to reduced gain in one female
alone.

After 50 weeks of treatment, females in the 2.0 and 5.0 mg/kg/day
groups had significantly increased HCT, HGB and REC levels, however

the differences were minor and of questionable toicological

significance. The only alteration in clinical chemistry which could
have been treatment-related was a statistically significant
increase in ALT in the 5.0 mg/kg/day group females after 50 weeks
of treatment, however there weve no histopathological changes in
the liver. :

There were no other treatment-related changes observed during the
study. -

The No Observed Effect Level (NOEL) is 0.2 mg/kg/day in males and
females.

The Lowest Observed Effect Level (LOEL) is 0.5 mg/kg/day based on
clinical signs of neurotoxicity and abnormal neurological
examinations.
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STUDY TYPE: Carcinogenicity/Mice (83-=2)

EPA I.D. NUMBERS: P. €. CODE: 129121
MRID NUMBER: 429186-49

TEST MATERIAL: M&B 46030
Synenym: Fipronil

STUDY NUMBER: LSR 92/RHA313/0971

TESTING FACILITY: Life Science Research Limited
Suffclk, England

SPONSOR: Rhome~Poulenc Ag Company

TITLE OF REPORT: M&B 46030: Oncogenicity study by dietary
administration to CB-1 mice for 78 weeks

AUTHOR(S) : A. Froadmeadow
REPORT ISSUED: Marzh 9, 1993
EXECUTIVE SUMMARY: In this carcinogenicity study (MRID # 429186-

49), six groups of 20 male and 20 female CD-1 mice per group were
treated with M&B 46030 in the diet at dosages of either 0, 0.1,
0.5, 10, 30 or 60 ppm for 52 weeks to measure the chronic toxicity
of the chemical. An additional six groups of 52 male and female
mice were treated at the same dosages for 78 weeks to test the
carcinogenic potential of the chemical. The standard measures of -
ante- and post-mortem tuxicity were evaluated.

Due to excessive mortality, males and females in the 60 ppm groups
were sacrificed during ¥eek 10 of the study. Survival in the other
groups was comparable or exceeded the control group. Systemic signs
of toxicity in the remaifning groups included: 1) decreased body
weight gain in the 30 pgm group males and females at most of the
evaluation periods (percesntage of the control value ranged from 74~
86% in males and 81-86% in females); values for the 10 ppm group
were also decreased brt less consistently; 2) decreased food
consumption in the 30 gpm group females (less than 90% of the
control value); 3) decrzased food conversion efficiency in the 10
and 30 ppm group males; 4) altered white blood cell differential
counts in the 30 ppm gromp females; 5) increased incidence of liver
pathology on gross examination in the 30 ppm group males in the
carcinogenicity phase; §) increased absolute and/or relative liver
weights in the 10 and 32 ppm group males and females in both the
toxicity and carcinogenmicity phases; 7) increased incidence of
periacinar microvesicular vacuolation in the liver of the 10 and 30
ppm group males at the toxicity and carcinogenicity phase 89
necropsies; 8) increased incidence of hepatocellular hyperplasia
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- and chronic degenerative changes in the liver of the 30 ppm group

males which died or were sacrificed during the treatment period of
the carcinogenicity phase. There was an increased incidence of

" malignant hepatocellular tumors in males in the 30 ppm group as

compared to the controls at the carcinogenicity phase necropsy.
However, the incidence in the control group was lower than the
historical incidence with this species and this laboratory. In
addition, the difference in incidence was not statistically
significant and when benign and malignant tumors were considered
together, the incidences were similar.

The Lowest Observed Effect Level (LOEL) = 10 ppm (1.181 mg/kg/day
for males and 1.230 mg/kg/day for females) based on decreased body
weight gain, decreased food conversion efficiency (males),
increased 1liver weights and increased incidence of hepatic
histopathological changes

The No Obsserved Effect Level (NOEL) = 0.5 ppm (0.055 mg/kg/day for
males and 0.063 mg/kg/day for females)

The study demonstrated that M&B 46030 is not carclnogenlc when
administered at doses of 30 ppm or dreater to CD-1 mice. The
chemical was tested at doses sufficient to measure its carcinogenic
potentlal. At 30 ppm, signs of toxicity included decreased body
weight gain, decreased food consumption (females), decreased food
efficiency, altered WBC differential counts, macroscopic and
microscopic post-mortem changes.

The study is core minimum and satisfies the guideline requirements
(83-2) for a carcinogenicity study in mice.
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I. MATERIALS

A. Test Material

Name: M&B 46030

Synonym: Fipronil

Chemical Name: 5-amino-1-(2,6~dichloro-4-trifluoromethyl
phenyl)-3-cyano~4~trifluoromethylsulphinylpyrazole

Purity: 95.4%

Batch Number: PGS 963

Description: Off-white powder

Storage Conditions: In the dark at rocm temperature

Samples of the test material were returned to the sponsor at six-
month intervals to test for the integrity of the test material.
Result of the analyses (Appendix 1) show that there was
satisfactory quality throughout the study.

B. Administration: dietary
C. Test Animals

Species: CD~-1 mice

Source: Charles River (UK) Limited, Kent, England

Age: 21 tc 28 days on arrival

Weight: 16 to 21 g on arrival

Housing: Four of one sex per cage

Environmental Conditions: Temperature: target of 21° C
Relative humidity: target of 55%
Photoperiod: 12 hours light/dark
Air changes: 15 per hour

Food and Water: Powdered rodent diet (Laboratory Animal Diet

No. 2) and tap water ad libitum
- Acclimation Period: 13 days

II. METHODS
A. Diet Preparation and Analysis

M&B 46030 was initially mixed with a small guantity or the basal
diet to create a pre-mix which was milled in an ultracentrifugal
mill. The pre-mix was then diluted with further quantities of the
diet to produce the 60 ppm concentration which was then serially
diluted to prepare the other concentrations. Batches of the diets
were prepared fresh weekly.

Samples of the lowest and highest dietary concentrations from six
positions in the mixer were taken to test for homogeneity of the
diet formulations prior to commencement of treatment. The unused
portions of the homogeneity samples containing 0.1 ppm of the test
chemical were then tested for stability after one and two weeks of
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storage at room temperature. The study report states that the
stability of 60 ppm in the diet was demonstrated in a previous
study (LSR Report No. 90/RHA299/0325). The concentratiocn of the
test chemical in all the diets was determined at Weeks 1, 2, 3, 4
and at eight-week intervals thereafter during the treatment period
and in Week 78.

B. Dosage and Administration

The animals were assigned randomly to the following treatment
groups using computer-generated random numbers.

Number of Animals

Toxiéity Carcinogenicity
Group Treatment Concentration Males Females Males Females
(ppm)

1 Control 0 20 20 52 52
2 M&B 46030 0.1 20 20 52 52
3 ) M&B 46030 0.5 20 20 52 S2
4 M&B 46030 10 20 20 52 52
5 M&B 46030 30 20 20 52 52
6 M&B 46030 60 20 20 52 52

The diets were administered continuously for 52 weeks and 78 weeks
to animals in the toxicity and carcinogenicity phases,
respectively. An additional eight male and eight female mice served
as veterinary controls to monitor disease outbreaks.

The dosages selected for this study were based on the results of a
preliminary study (LSR Report No. 90/RHA299/0325) in which 110 ppm
of the chemical in the diet of mice was associated with high
mortality, overactivity,/irritability, convulsions, low fcod intake,
poor weight performance, inferior food conversion efficiency and
krigh liver weights. At 40 ppm, 2/24 animals died and at 15 and 40
ppm there was decreased food intake, weight gain, food conversion
efficiency and increased liver weights.

c. Experimental Design

The study protocol required the following observations and
examinations at the indicated times or frequencies.

detailed examinations' - weekly

! Examinations included palpation for swellings. The location, size,

consistency, time of first observation and subsequant history were recorded.
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clinical signs of toxicity - twice daily

body weights - during acclimation period, on first day of dosing,
weekly for the first 14 weeks of treatment and then every two
weeks and before necropsy

food consumption - weekly

food conversion ratios - calculated weekly for the first 14
weeks

hematology - differential WBC counts on control and 30 ppm group
animals after 50 and 76 weeks of treatment

gross necropsy - all animals

organ weights (absolute and relative) - designated organs from all
animals

histopathology - designated organs and tissues from certain animals
(See description under Pathological Parameters)

D. Pathological Parameters
Hematology

Blood was drawn from the tail vein of surviving carcinogenicity
phase animals without anesthesia after 50 and 76 weeks of
treatment. Differential leukocyte counts were done on animals in
the control and 30 ppm groups. '

ost~m em Patho

Gross necropsies were done on animals which died or were sacrificed
during the treatment period and on animals euthanized at the
terminal sacrifices after either 53 or 78 weeks of treatment. The
following CHECKED (X) tissues were preserved; the (XX) organ(s) in
addition -were weighed.

Digestive System
__Tongue

X Salivary glands=*
__BEsophagus*

X _Stomach
X_DJuodenum*

X Jejunum*

X Ileum=

XXLiver*

X Gall bladder*

X Pancreas*
Respiratory System
X Trachea*

XLLung*

. Cardiovasc./Hemat. System

X _Aorta*

XXHeart*

X Bone marrow*
X _Lymph nodas*
XXSpleen*
X _Thymus*

XXKidneys*

X Urinary bladder+
XXTestas*
X_Epididymides

X Prostate/urethra
X Seminal vesicle
XXOvaries
XXUterus*

X Vagina

* EPA quideline requirement

Neurologic System
XXBrain*

X _Periph. nervex*
X_Spinal cord

X _Pituitary=*
X_Eyes (Optic n.)*
Glandular
XXAdrenalsw
__Lacrimal gland
X Mammary gland*
X Parathyroida*

X Thyroids*

Cther

X Bone*

X _Skeletal muscle*
X _Skin

__All gross lesions
and masses

pent]
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The following samples were preserved but not examined:

eye and optic nerve - right (left was examined)
harderian glands

mammary glands - cranial (caudal were examined)
salivary gland - right submandibular (left was examined)
sciatic nerve -~ right (left was examined)

tongue

In addition, bone marrow smears were taken from all mice, fixed and
stained.

Microscopic examinations were done on the following tissues: 1) the
kidneys, liver, lungs and thyroid with parathyroids from mice in
Groups 1 and 5 of the toxicity phase; 2) the tissues specified
above from Group 1 and 5 mice of the carcinogenicity phase; 3) the
kidneys, liver and lungs from mice not included in 1 ard 2; 4)
tissues specified above from all mice killed or dying during the
treatment period; 5) tissues found to be abnormal on macroscopic
examination. :

e

E. Statistical Analyses

The description of the statistical methods used to analyze data
from the study is attached to the DER.

F. Compliance

Signed statements of Quality Assurance and compliance with Goeod
Laboratory Practice regulations were submitted by the testing
facility. The sponsor submitted a statement claiming no data
confidentiality. A signed "“Flagging Statements" indicates that the
study neither meets nor exceeds che criteria of 40 CFR 158.34.

III. RESULTS
A. Diet Analyses

Analyses of the 0.1 and 60 ppm aroup diet formulations for
homogeneity showed that the mean conn ntration of M&B 46030 in the
six samples was 94.9 and 85.3% of e intended concentration,
respectively (Appendix 2B, page 233) The coefficient of variztion
for the 0.1 and 60 ppm samples was 8.9% and 2.6%, respectively.
Analyses of the 0.1 ppm sample for stability after 7 and 14 days
revealed that the chemical has an estimated 14-day shelf life in
the diet (Appendix 2C, page 234). Although the study report (page
22) 1indicates that satisfactory stability for the 60 ppm
concentration was demonstrated in a previous study, results in
Appendix 2C are for a 800 ppm concentration. Analyses of all the
diets showed that the percent of the intended M&B 46030
concentration in each diet averaged 100t11%, 92+11%, 88+7% and

- ©llo8e
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90+6% for the 0.1, 0.5, 10 and 30 ppm concentrations, respectively
(Appendix 2E, page 241).

B. Mortality

Fourteen males and seven females in the 60 ppm groups died during
the first nine weeks of treatment. One male had a convulsion but no
significant clinical signs were seen ante mortem in the other mice
which died; necropsy examinations did not determine the cause of
death. As a result of these treatment-related mortalities, all
surviving animals in this group were sacrificed during Week 10.
Statistical analyses showed *hat there was a negative trend in
mortality (when humane sacrifices were censored) in the remaining
groups of females. There was no treatmant-related effect on

mortality in males. The number of deaths/sacrifices during each

phase of the study is presented below.

Dosage Levels (pom)
Males Females
[ 0.1 0.5 10 30 o 0.1 05 10 30
Toxicity Phase 6 5 1 4 2 2 1 5 3 7
GO (b)) &) Q0 [e10)] (10 (M) [e2)] (5] e
Carcinogenicity Phase 23 2 26 26 26 20 20 26 ] 14
(54 40 0 0 (&) 38) %) (503 29 an

1 Numbers in parcathescs indicate p mortality.
c. Clinical Signs

The study report states that treatment-related clinical signs
observed during the study were limited to convulsions in three
males in the 60 ppm group during Week 2. However,.  the report does
not include either a table or individual observations of clinical
signs.

There was no evidence of a treatment-related effect on the

incidence, location, multiplicity or mean time of onset of palpable

swellings.
D. Body Weight and Body Weight Gain

In the study report, mean body weights and bedy weight gains were
tabulated for all 72 animals combined rather than reporting each
phase individually. Weighc gains were decreased in the 60 ppm group
males and females (69% and 76%, respectively) during the first nine
weeks of the study. The body weight gain resuits for the other
groups were analyzed using the following intervals: 0-13, 13-26,
26-52, 52-78, 0-26, 0-52 and 0-78. Statistically significant
decreases in weight gain were seen in the following groups: 1) 10
and 30 ppm group males and females during the 0-13 week period; 2)

95
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30 ppm group males and females during the 0-26 week periocd; 3) 30
ppm group males and females during the 0~-52 week period; and 4) 30
ppm group females during the 0-78 week period. There was an
increase in weight gain in the 30 ppm group males at the 26~52 week
time period. Values were comparable to the controls for all the
other treatment groups. Table 1 summsrizes the data.

- Table 1
Body Weight Changes (G) in Mice .:eated
with M&B 46030 in the Diet for up to 78 Weeks*

Dossge Levels (ppm)
Males Females
Interval 0 0.1 05 ! 10 30 0 0.1 0s B 30
Weeks 8-13 15.9 147 15.1 14.0* 11,7+ 109 105 na St~ 9.1*
Percent of control n 95 38 KL - 96 9" B 23
Weeks 826 1.1 198 205 200 16.1%* 176 16.9 18.1 ng 14.7*
Percent of control - % 971 95 7% - 96 103 &5 u
Weeks §-52 234 o 3G 2.0 19.7%* 22 21.0 na Bt 19.1*
Perceat of control - 98 98 94 M - 95 17 k-] 86
Weeks 6-78 3.1 219 2.7 21.3 19.9* 54 il 258 2r 20.6°
Perceat of control - 95 108 92 ] - 85 102 &7 81
s Extracicd from Teblc 38 (pages 63-65) of e suudy report

* Significaatly different froxa controls, p <0.05
** Significamtly differest from controls, p<0.01

E. Food Consumption and Food Conversion Ratio

Food Consumption

Mean weekly food consumption per mouse was calculated for ezch cage
from the weight of food supplied, that remaining and an estimate of
spillage. For the 60 ppm group, food intake was decreased in males
for the first two weeks and in females for the first nine weeks.
Results of total food consumption for the other groups were
analyzed using the following intervals: 1-13, 14-26, 27-52, 53-78,
1-26, 1-52 and I-78. There were no statistically sigrificant
changes, although the values for the 30 ppm group females were
consistently less than 90% of the control value throughout the
study. Table 2 summarizes food consumption at selected times during
the study.
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Table 2

Group Mean Tctal Food Consumption (g/mouse) in Mice

Treated with M&B 45020 in the Diet for up to 78 Weeks®

Clio®

Dozge Levels (ppm)
Males Fexeases
o 0.1 0.5 10 30 0 o1 0s 10 30
Woeks 1-13 465 453 450 a4 433 n a7 456 442 o
Perceat of contrel | - el 97 95 t;] - ] 97 9 59
Weeks 1-26 950 923 918 908 L1, 958 L 932 336 541
Percent of control - 98 97 9 92 - 38 97 7 3
Weeks 1-52 1951 1885 1879 1892 1804 1864 s 1813 1712 1621
Percent of control - 97 % 97 92 - ;) 97 /] 7]
Weeks 1-78 297 2848 | 2870 2915 7153 | 18 256 nn 317 | B9
. Percentofcontrol | - | 96 97 98 93 - 2 9 9 %

« Extracted from Table 4B (peges 82-83) of the study report

< v i io

Food conversion efficiency in the 60 ppm group males and females
was decreased in relation to the control group during the first
nine weeks of the study {0.4 in the 60 ppm group males vs 8.3 in
the control males and 2.9 ppm in the 60 ppm group females vs 5.6 in
the control females). Overall, values in males receiving 10 or 30
ppm were lower than the controls; females in the 30 ppm group were
affected for the first two weeks only. Table 3 summarizes the food

conversion ratios at selected times during the study.

Table 3
Focod Conversion Ratios in Mice Treated
with M&B 46030 in the Diet for up to 78 Weeks®

Dosage Lzweis (ppm)
Maics Feanies
0 0.1 05 10 30 1] i 05 10 30
Week 1 83 73 6.5 5.4 3.8 5.6 50 64 5.2 43
Mean of 33 31 31 29 23 24 23 25 20 22
Weeks 1-14
2 Patrecicd Trom Table § (pages TA-30) of the study report.
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F. Achieved Dosages
Group mean dosages (mg/kg/day) were calculated for the overall

study period (weeks 1-78); those values (Table 6, page 88) were as
follows.

Daosa ave
Males Females
0.1 0.5 10 30 0.1 0.5 10 30
Mean
Achieved
Dosage 0.011 0.055 1.181 3.430 0.012 0.063 1.230 3.616
{mg/kg/day)

G. Hematology

The differential leukocyte counts were comparable between the
treated and control groups 2fter 50 weeks of treatment and in the
male animals after 76 weeks. The 30 ppm group females had a
slightly lower percentage of neutrophils and slightly higher
percentage of 1lymphocytes after 76 weeks of treatment; these
findings are summarized in Table 4.

Table 4
Differential Leukocyte Counts in Female Mice
After 76 Weeks of Treatment with M&B 46030 in the Diet®

WBC %
Group Neutrcphil Lymphocyte Eosinophil Basophil Monocyte
Control 40 ' 58 2 0 0
30 ppm 33+ 64* 2 ] 0

a Extracted from Table 7B {page 90) of the study report.
* Significantly different from controls, p<0.05

H. Necropsy Findings

G s Nec

There were no treatment-related findings on gross examination of
animals sacrificed at the toxicity phase necropsy or in animals
which died or were sacrificed during the treatment period.

Considering all the animals in the carcinogenicity phase (terminal
sacrifice animals plus those which died or were sacrificed during
the treatment period), the incidences of liver enlargement and of

surface changes on the liver surface were higher in the 30 ppm

group males. Other statistically significant changes were of
doubtful toxicolegical significance. Table 5 summarizes the hepatic

o
A

e

-



: ©llo§6

-11~
changes observed at grdss necropsy.
Table 5

Incidence of Macroscopic Hepatic Changes in Mice
*Treated with M&B 46030 in the Diet for up to 78 Weeks’

Dosage Levels (ppad)
Males . Fomales

0 lﬂ.l lo_s 110 [30 0 lu Io.s lm lso
Animals sacrificed or dying during trestment
Nuamber b 21 2% 26 26 20 2 2% 15 14
Areas of 0 0 1 1 3 1] 0 o [H 1
Change
Appeas | 1 1 1 3 4 1 0 1 0 1
Large
Animals sacrificed afler 78 weeks of trestment
Number U 3 26 26 26 n 2 26 37 ’ 33
Arcasof | O 1 2 2 s [:] 0 1 0 0
Change
Appears 1 1 0 1 3 [ g 0 4] 4]
Large

 Extraciod Trom Tabics 9C (page 111} and JD (pege 11 of ¢ study report

Organ Weights

The study report states that the relative weight of the livers of
animals in the 60 ppm groups which died prematurely were increased
in comparison to the control groups. (These data have not been
tabulated.) The absolute weights of the liver were higher in the
30 ppm group males at both the toxicity and carcinogenicity phase
necropsies and in the 10 and 30 ppm group females at the toxicity
phase necropsy. The relative weights were increased in the 10 and
30 ppm group males and in the 30 ppm group females at both of the
necropsies and in the 0.5 ppm group males at the toxicity phase -
necropsy. According to the study report, in animals which died or
were sacrificed during treatment, liver weights were increased in
the 30 ppm group. (These data were not tabulated.) Table 6
summarizes the liver weights at selected time periocds.




-]l2=-

Table 6
Absolute and Relative Liver Weights from Mice
Treated with M&B 46030 in the Diet for up to 78 Weeks®

Dossge Levels (ppm)
Males Femaics
0 IOJ 0.5 Ilo [m 0 !mx Ios llO lm
Toxicity Phase
Body weight () | 51.2 46.8 471 . | 491 4aes | 389 40.9 4.9 40.0 3.0
Absohute 2.61 2.64 270 3.02 337 | 167 177 156 L84 | 200
weight () :
Relative 5o | ses3 | smee | 61320 | 7e1se | 4363 | 4417 | 4497 | s666 | 53920
weight (%)
Carcinogenicity Phase
Body weight () | 49.0 48.5 49.2 46.9 466 453 433 413 4.0 403
Abaohsts 2m 278 292 330 st | 199 193 2.06 2.2 213
weight ()
Relative 5634 | 5744 | som | 70080 | s2s1ee | 4535 | 4575 | 44st | 4799 ] S29ave
weight (%)
% Exiracied from Tbics SA-D (pagcs I1-08) of the study repor.

* Significantly differeat from coatrols, p<0.05
** Significantly different from coatrols, p<0.01

Histopathology
" Non-neoplastic Findings -

There was a statistically significant increase in the incidence of
periacinar microvesicular vacuolation in the liver of males in the
10 and 30 ppm groups at the toxicity phase necropsy. The change was
also seen in females in the 0.5 and 30 ppm groups but was not
statistically significant.

During the carcinogenicity phase, the 30 ppm group males which died
or were sacrificed during the study had a statistically significant
increased incidence of hepatocellular hyperplasia and chronic
degenerative change in the 1livers. The degenerative changes
included necrosis and apopt051s, increased ploidy, hypertrophy and
degeneration of per1ac1nar hepatocytes, chronic inflammation and
bile stasis. Non-neoplastic changes in other organs which were
statistically significant were of doubtful toxicological
significance.

At the carc1nogen1c1ty phase necropsy, there was a statistically
significant increase in the incidence of microvesicular periacinar
vacuolation of hepatocytes in the 10 and 30 Ppm group males. The
incidence was also increased in females receiving 0.5 ppm or
greater (but not dose-related), however there was a lower incidence

160
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of periacinar fatty vacuolation in the 0.5 and 10 ppm group
females.

Neoplastic Findings -

The number of animals with tumors was comparable between the
treated and control groups in animals which were sacrificed at the
toxicity phase necropsy and in those which died or were sacrificed
during the treatment period of the carcinogenicity phase. At the
carcinogenicity phase necropsy, there was a higher incidence of
malignant hepatocellular tumors in males in the 30 ppm group as
compared to *he controls. The study report states that the zero
incidence of this tumor in the control group was below the range
observed in recent studies, 2.9 to 25.0%. In addition, the
difference in incidence from controls was not statistically
significant and when the benign and malignant hepatocellular tumors
are considered together, the incidences were similar.

The significant non-neoplastic and neoplastic findings in the study
\ : are summarized in Tables 7 and 8, respectively.
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Table 7

Incidence of Non-neoplastic Findings in Mice
Treated with M&B 46030 in the Diet for up to 78 Weeks*

Dosage Levels (ppws)

lO.S lxo l:o 0 lo.x [o.s lm !30

19 16 18 18 19 15 17 13

2 Tee 1200 1 1 4 1 4

degeacrative

3

fasty
vacuolstion

2 Pxiracied Trom Tabics T0B (pages 145.143), 10D (puges 131-100) and 10F (pages 165-170) of the study report

* Significandy different from controls, p<0.05
** Significantly differcat from costrols, p<0.01
see Sgnificantly diffcrent from coatrots, p<0.001

102
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Table 8
Incidence of Hepatocellular Neoplasm in Mice
Treated with M&B 46030 in the Diet for up to 78 Weeks®

~ -1
Dosage Levels (ppw)
Males ' Femeles

0 lox ‘0.5 'lo 130 [ [01 lu Ixo Im
Texicity Phsoe Nocropey
Numibes 18 15 19 16 jt ] 13 19 15 17 3
cxamined
Hepatoceluler | O 0 0 [} 1 1] 0 ] [} b ]
RTINS
Caedinogenicity Phase
Animals sacrificed or dylag duriag trestment period
Naaber 2 2 26 26 2% 20 20 % 15 /3
cxamined
Hepatoceliular 1 0 0 0o 2 0 0 g9 (1] ¥
carTiBoms
Hepatocelisler | 3 1 2 (] 1 ] 0 3 0 3
sdemoms
Terminal Necropsy

T

Nowsbcr 3 3 26 26 2% n 32 - 37 =
cxamined .
Hepstoceliulas 0 1 2 1 3 [} o L] ] b
carcinoma
Hepatocelicler | 7 2 0 6 5 ) 0 ’ 0 1
adesoma
Corcinogenicity Phaoe - AR Animale
Namber 52 52 | s2 52 52 52 52 2 52 7.4
cxamined
Hepatocelluler 1 1 2 1 5 0 o 2 1] ¥
CRECIMOTDA
Bepatocellsles | 10 3 2 ] 6 [} [} e [} 2
adencene.

i
2 Extracted from Tables 108 (peges 145-143), 10C (pages 149-150), 10E (page 161-162) and 10G (page 171) of i mudy report

I. Conclusion from Study Report

The study report concluded that M&B 46030 showed no carcinogenic
potential when administered to CD-1 mice at levels of up to 3% ppm
for 78 weeks. The target organ of MLB 46030 was the liver. The Nop
Observed Effect Level (NOEL) was 0.5 ppm.
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IV. STUDY DEFICIENCIES

1. Individual data on clinical observations during the study should
have been included with the study report.

2. The study report states that the incidence of malignant
hepatocellular tumors in mice in recent studies at this laboratory
was 2.9 to 25.0%, however no data have been included to
substantiate this statement.

3. The study report states that the stability of the chemical in
the diet at 60 ppm was established in a previous study, however
data are included in Appendix 2C for a 800 ppm diet formulation
rather than a 60 ppm one.

IV. DISCUSSION/CONCLUSIONS

In this carcinogenicity study (MRID # 429186-49), six groups of 20
male and 20 female CD-1 mice per group were treated with M&B 46030
in the diet at dosages of either 0, 0.1, 0.5, 10, 30 or 60 ppm for
52 weeks to measure the chronic toxicity of the chemical. An
additional six groups of 52 male and female mice were treated at
the same dosages for 78 weeks to test the carcinogenic potential of
the chemical. The mean achieved dosages for the 0.1, 0.5, 10 and 30
ppm groups were 0.011, 0.055, 1.181 and 3.430 for males and 0.012,
0.063, 1.230 and 3.616 for females. The standard measures of ante
and post-mortem toxicity were evaluated.

Fourteen (14) males and 7 females in the 60 ppm group died during
the first nine weeks of treatment. Convulsions were observed in one
male but no significant clinical signs were seen ante mortem in the
other mice which died. Necropsy examinations did not reveal the
cause of death in the animals. As a result of these treatment-
related mortalities, all surviving animals were euthanized during
Week 10. Statistical analyses showed that there was a negative
trend in mortality (when humane sacrifices were censored) in the
remaining groups of females. There was no treatment~-related effect
in males.

The only treatment-related clinical sign of toxicity was
convulsions in 3 males in the 60 ppm group during Week 2 of the
study.

Body weight gains were decreased in the 60 ppm group males and
females (69% and 76% of the control value, respectively) during the
first nine weeks of the study. The body weight gain results for the
other groups were analyzed using the following intervals: 0-13, 13-
26, 26-52, S2-78, 0-26, 0-52 and 0-78. Statistically significant
decreases in weight gain were seen in the following groups: 1) 10
and 30 ppm group males and females during the 0-13 week period (88%
and 74 % of the control value for the 10 and 30 PpPm group males,

.
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respectively; 83% for both the 10 and 30 ppm group females; 2) 30
ppRr group males and females during the 0-26 week period (76% and
84% of the control value for males and females, respectively); 3)
30 ppm group males and females during the 0-52 week period (84% and
86% of the control value‘'for the males and females, respectively);
and 4) 30 ppm group females during the 0-78 week period (81% of the
control value). There was an increase in weight gain in the 30 ppm
group males at the 26-52 week time period. Values were comparable
to the controls for all the other treatment groups.

Mean weexly food consumption for the 60 ppm group was decreased in
males for the first two weeks and in females for the first nine

. weeks. Results of total food consumption for the other groups were
analyzed using the follcwing intervals: 1-13, 14-26, 27-52, 53-78,
1-26, 1-52 and 1-78. There were no statistically significant
changes, although the values for the 30 ppm group females were
consistently less than 90% of the control value throughout the
study.

Food conversion efficiency in the 60 ppm group males and females
was decreased in relation to the control group during the first
nine weeks of the study (0.4 in the 60 ppm group males vs 8.3 in
the control group males and 2.9 ppm in the 60 ppm group females vs
5.6 in the control group females). Overall, values in males
receiving 10 or 30 ppm were lower than the controls; females in the
30 ppm group were affected for the first two weeks only.

Differential white blood cell counts (WBC) showed that the 30 ppm
group females had a slightly lower percentage of neutrophils and

slightly higher percentage of lymphocytes after 76 weeks of
treatment.

There were no treatment-related findings on gross examination of
animals sacrificed at the toxicity phase necropsy or in animals
which died or were sacrificed during the treatment period.
Considering all the animals in the carcinogenicity phase (terminal
sacrifice animals plus those which died or were sacrificed during
the treatment period), the incidences of liver enlargement and of
surface changes on the liver surface were higher in the 30 ppm
group males. Other statistically significant changes were of
doubtful toxicological significance.

The relative weight of the livers of animals in the 60 ppm groups
which died prematurely were increased in comparison to the control
groups. The absolute weights of the liver were increased in the 30
ppm group males at both the toxicity and carcinogenicity phase
necropsies and in the 10 and 30 ppm group females at the toxicity
phase necropsy. The relative weights were increased in the 10 and
30 ppm group males and in the 30 ppm group females at both <f the
necropsies and in the 0.5 ppm group males at the toxicity phase
necropsy. In animals which died or were sacrificed during
treatment, liver weights were increased in the 30 ppm group.
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There was a statistically significant increase in the incidence of
periacinar microvesicular vacuolation in the liver of males in the
10 and 30 ppm groups at the toxicity phase necropsy. The change was
also seen in females in the 0.5 and 30 ppm groups but was not
statistically significant. During the carcinogenicity phase, the 30
ppm group males which died or were sacrificed during the study had
a statistically significant increased incidence of hepatocellular
hyperplasia and chronic degenerative change in the livers. The
degenerative changes included necrosis and apoptosis, increased
ploidy, hypertrophy and degeneration of periacinar hepatocytes,
chronic inflammation and bile stasis. Non-neoplastic changes in
other organs which were statistically significant were of doubtful
toxicological significance. At the carcinogenicity phase necropsy,
there was a statistically significant increase in the incidence of
microvesicular periacinar vacuolation of hepatocytes in the 10 and
30 ppm group males. The incidence was also increased in females
receiving 0.5 ppm or greater (hut not dose-related), however there
was a lower incidence of periacinar fatty vacuolation in the 0.5
and 10 ppm group females.

The number of animals with tumors was comparable between the
treated and control groups in animals which were sacrificed at the
toxicity phase necropsy and in those which died or were sacrificed
during the treatment period of the carcinogenicity phase. At the
carcinogenicity phase necropsy, there was a higher incidence of
nalignant hepatocellular tumors in males in the 30 ppm group as
compared to the controls. However, the zero incidence of this tumor
in the control group was below the range observed in recent
studies, 2.9 to 25.0% (according to the author). In addition, the
difference in incidence from controls was not statistically
significant and when the benign and malignant hepatocellular tumors
are considered together, the incidences were similar.

The study demonstrated that M&B 46030 is not carcinogenic when
administered at doses of 30 ppm or greater to CD-1 mice. The
chemical was tested at doses sufficient to measure its carcinogenic
potential. At 30 ppm, signs of toxicity included decreased body
weight gain, decreased food consumption (females), decreased food.
efficiency, altered WBC differential counts, macroscopic and
microscopic post-mortem changes.

The Lowest Observed Effect Level (LOEL) = 10 ppm (1.131 mg/kg/day
for males and 1.230 mg/kg/day for females) based on decreased body
weight gain, decreased foocd conversion efficiency (malesj,
increased 1liver weights and increased incidence of hepatic
histopathological changes

The No Observed Effect Level (HOEL) = 0.5 ppm (0.055 mg/kg/day for
males and 0.063 mg/kg/day for females)
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DATA UATION -
STUDY TYPE: Combined Chronic Taxici‘:y/Carcinogenicity/Rats
(83-5) T

EPA I.D. NUMBERS: P. C., C..2+ _z9121
MRID NUF:_2: 425186--48

TEST MATERIAL: M&B 46030
Synonym: Fipronil

STUDY NUMBER: LSR 93 /RHA432/0166

TESTING FACILITY: Pharmaco~LSR Ltd.
Suffolk, England

SPONSOR: Rhene~Foulenc Ag Company

TITLE OF REPOR" M&B 4603C: Combined oncogenicity and toxicity
study by dietary administraticn to CD rats for
104 weeks including a 13 wesk reversibility
period on completion of £. wesks of treatmant

AUTHOR(S) : P. Aughtcn
REPORT ISSUED: June 11, 1993
EXECUTIVE SUMMARY: I n this combined chronic

toxicity/carcinogenicity study in CD rats MRID # 429186-48), 15
rats/sex/group were administered techaical W&B 45330 in the diet
for 52 weeks to-assess the chronic toxicity of tie chemical. an
additional 15 rats/sex/group were fed the chsmical Zor 52 wee -s and
then were untreated for an additional 13 weeks <o test the
reversibility of treatment-related ctanges. Fifry (50)
rats/sex/group were supposed to be treated far 104 weeks to assess
the carcinogenic potential of the chemical. The doses administered
in zll the phases were 0, 0.5, 1.5, 30, axd 300 ppm (males: O
0.019, 0.059, 1.27 and 12.68 ng/kg/day; fem=zles: D, 0.025, G.078,
1.61 and. 16.75 mg/kg/day). Standard ITe— a1d post-mortem
evaluations of toxicity were included in +~he study along with
measures of thyroid functioun.

14

The carcinogenicity phase of the study was tsrminated early (after
89 and $1 weeks of treatment in males and females, re2spectively)
due to excessive mortality and to ensure thzt a sufficient number
of animals were availabla for the terminal sacrifices. Yo
treatment-related differences in mortality bstween the groups were
observed.

Evidence of systemic toxicity included: 1) newrotoxicity (including
seizures which resulted in death) in the 1.5, 30 ani 300 ppm group
males and females; 2) decreased body vweight gain in the 3090 POm
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group males and females and the 30 ppm group females (overall, 82%,
75% and 77% of the control value, respectz.vely) : 3) decreased finod
consumption and food conversion efflclency in the 300 ppm croap
males and females at the beginning of the study:; 4) decreased
hematology parameters in the 300 ppm group males and femaies in
comparison to the control groups (values were comparable *o
pretreatment measures); 5) alterations in clinical chemistry
(increased cholesterol and calcium values; protein alterations with
increased total protein, decreased albumin and increased globulins)
mostly in the 30 and 300 ppm group males and females:; protein
alterations were seen in the 1.5 ppm group males after 76 and 31
weeks of treatment; 6) alterations in thyroid hormones (increased

TSH and decreased T4 levels) in all treated grouds at some time.

points with the 30 and 300 ppm group males and females consistently
affected; 7) alterations in urinalysis parameters (lower pH, lugher
protein, elevated urine volume with decreased specific gravity) in
the 30 and 300 ppm groups (predominately males); 8) changes an
gross necropsy (large and/or pale kidneys and large 1livers,
adrenals and thyroids) in the 30 and 300 ppm group males znd
females; 9) increased absolute and relative weights of the liver
and thyroids in the 30 and 300 ppm group males and females; 10)
increased incidence and severity of progressive senile nephropathy
in the 30 and 300 pm group males and females.

Benign (follicular cell adenoma) and malignant (follicular cell
carcinoma) neoplastic changes were cbserved in tha thyrcid giand in
increased incidences in all the treated animals as compared to the
control group. However, only the 300 ppm group males and femalss
exceeded the historical incidence of these tumors, either alocne or
in combination, for this strain of rat in this laboratory.

The study demonstrated that fipronil is carcinocgenic to rats at
doses of 300 ppm in males (12.68 mg/kg/day) and females {16.7S5
mg/kg/day) . The chemical was administered at dosazes sufficisnt o
test its carcinogenic:potential. At 300 ppm, there were alteraticns
in most of the parameters measured including cliinical signs of
toxicity, body weight gain, food cecnsumption, food conversian
efficiency, clinical and post-mortem pathology.

The No Observed Effect Level (NOEL) = 0.5 ppm for males {0.8519
ng/kg/day) and femalesz (0.025 mg/kg/day)

The Lowest Observed EBffect Level (LOEL} = 1.5 ppm for males (0.053
ng/kg/day) znd females (0.078 mg/kg/day) Dbaszed on an increasad
incidence of clinical signs and alterations in clinical chemistry
and thyroid parameters.

The study is core minimum and satisfies the guideline requirements
(83-5) for a combined chronic toxicity/carcinogenicity study in
rats.
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I. MATERIALS
A. Test Material

Name: M&B 46030

Synonym: Fipronil

Chemical Name: S-amino-1~(2,6-dichloro-4-trifluoromethyl
phenyl)-3-cyano-4-trifluoromethylsulphinylpyrazsole

Purity: 95.4%

Batch Number: PGS963

Description: Fine off-white or sllghtly yellow powder

Storage Conditions: In the dark in a cool store (not exceeding

15° ©)

Samples of ‘the test material were returned to the sponser at six-
month intervals to test for the integrity of the test material.

Result of the analyses (Appendix 1) show that ‘there was
satisfactory quality throughout the study.

B. Administration: dietary
c. Test Animals

Species: CD rats

Source: Charles River (UK) Limited, Kent, England

Age: 35 to 42 days at commencement of treatment

Weight: 100 to 152 g eight days after arrival

Housing: Five of one sex per cage

Environmental Conditions: Temperature: target of 21° C
Relative humidity: target of 55%
Photoperiod: 12 hours light/dark
Air changes: 15 per hour

Food and Water: Powdered rodent diet (Laboratery Animal Diet

No. 2) and tap water ad libitum
Acclimation Period: 14 days

II. METHODS
A, Diet Preparation and Analysis

M&B 46030 was initially mixed with a small quantity of the basal
diet to create a pre-mix which was milled in an ultracentrifucal
mill. The pre-mix was then diluted with further quantities of the
diet to produce the desired concentrations and mixed in an
electrically grounded (earthed) mixer. Batches of the diets were
prepared fresh weekly.

Samples of the two lowest dietary concentrations taken from six
positions in the mixer were taken to test for homogeneity of the
diet formulations prior to commencement of treatment. The unussd
portions of the homogeneity samples were then tested for stability
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after one and two weeks of storage at room temperature. The
concentration of the test chemical in all the diets was determined
at Weeks 1, 2, 3, 4, 12, 20, 28, 36, 44, 52, 60, 68, 76, 84 and 92
of treatment.
B. Dosage and Administration

The animals were assigned randomly to the following treatment
groups using computer-generated random numbers.

Number of Animals
Toxicity Reversibility Carcinogeaicity
Group T C i Maics Females Males Femaics Males Feroales
{ppm) *

1 Couatrol 0 15 15 15 15 50 50
2 M&B 46030 0.5 15 15 15 15 50 56
3 MAB 46030 1.5 15 15 15 15 50 50
4 MAB 46030 30 15 15 15 15 s0 50
5 M&B 46030 300 15 15 15 15 50 50

The diets were administered continuously for at least 52 weeks to
the animals in the toxicity and reversibility phases. The animals
in the latter phase were fed the basal diet for an additional 13
weeks after the treatment phase.. The rats in the carcinogenicity
phase were supposed to be fed for 104 weeks, however decreased
survival (see later discussion) forced the study to be terminated
prematurely.

An additional ten male and ten female animals served as veterinary
controls to monitor disease outbreaks. Another ten male and ten
female rats were used for pre-treatment clinical pathology testing.

The selected dosages were based on a subchronic toxicity study in
rats (MRID # 429186-43) in which the NOEL and LOEL were 5 and 30
ppm, respectively. At 30 ppm, there were alterations in serum
protein values and increased weight of the liver and thyroid.

C. Experlmental-De51gn

The study protocol required the following observations and ,
examinations at the indicated times or frequencies. !

detailed examinations! - weekly
clinical signs of toxicity - twice daily
body weights - during acclimation perioed, on first day of dosing,

! Examinations included palpation for swellings. The location, size,

consistency, time of first observation and subsequent history were recorded.

1
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weekly for the first 14 weeks of treatment and then every two
weeks
fooed consumption - weekly
' food conversion ratios - calculated weekly for. the first 14
weeks
ophthalmoscopic examinations - all animals before treatment; Groups
1 and 5 of the toxicity and reversibility phases after 50
- weeks; Groups 1 and 5 of the carcinogenicity phase after 87
and 90 weeks of treatment for males and females, respectively
hematology, <clinical chemistry and wurinalysis - see the
Pathological Parameters section of the DER for an explanation
of the timing of these evaluations
thyroid hormone levels - see the Pathological Parameters section of
the DER fc: an explanation of the timing of these evaluations
gross necropsy - all animals
organ weights - designated organs from all animals
histopathology - designated organs and tissues from all animals

D. Pathological Parameters
Clinical Pathology

HEMATOLOGY AND CLINICAL CHEMISTRY - Hematology and clinical
chemistry evaluations wexe done after 24 and 50 weeks of treatment
(toxicity phase animals) and after 76, 88 (males only) and 90
(females only) weeks of treatment (carcinogenicity phase) in ten
male and ten female rats from each group. Daring the reversibility
phase, samples were collected frcm the ten male and ten female rats
from each group after 12 weeks of no treatment. Blood was drawn
from the retro-orbital sinus under light ether anesthesia after an
overnight fast.

The CHECKED (X) hematology parameters were examined; those marked
with a cross (+) were examined at the reversibility phase.
evaluations. i

X_Hematocrit (HCT) *+ __Total plasma protein (TP)
X_Hemoglobin (HGB) *+ X Leukocyte differential count*®

X Leukocyte count (WBC)=* X Mean corpuscular HGB (MCH)+

X Erythrocyte count (RBC)*+ X Mean corpuscular HGB conc. (MCHC)+
X Platelet count*- X Mean corpuscular volume (MCV)+

X _Prothrombin Time+ X_Reticulocyte count
* EPA guideline requirement
* pifferential leukocyte counts were done on blood smears prepared

from tail vein blood for Group 1 and 5 animals only after 50, 76,
88 (males only) and 91 (females only) weeks of treatment.
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The CHECKED (X) clinical chemistry evaluations were done; those
marked with a cross (+) were examined at the reversibility phase

evaluations.
Electrolytes: ’ Other:
X Calcium*+ __Albumin%*
X _Chloride*+ ' X Blood creatinine*
__Magnesium* X Blood urea nitrogen#*
X _Phosphorus*+ X Cholesterol*+
X Potassium*+ __Globulins
X_Sodium* X Glucose* :

X Total Bilirubin*
Enzymes: X Total Protein*+
X Alkaline phosphatase __Triglycerides
__Cholinesterase X Protein electrophoresis+

X _Creatine phosphokinase#*

__Lactic acid dehydrogenase

X_Serum alanine aminotransferase (also SGPT)*"
X_Serum aspartate aminotransferase (also SGOT)*

* EPA guideline requirement

URINALYSIS - Urine was collected in a metabolism cage from ten male
and ten female animals per dgrcup deprived of water for
approximately 12 hours. Sampling was done after 23 and 49 weeks of
treatment (toxicity phase animals) and after 75, 87 (males only)
and 90 (females only) weeks of treatment (carcinogenicity phase
animals). During the reversibility phase, evaluations were done in
ten male and ten female animals per group after 6 and 11 weeks. The
CHECKED (X) urinalysis parameters were measured; those marked with
a cross (+) were examined at the reversibility phase evaluations.

X Appearance*+ ' X_Glucose*

X Volume*+ X Ketones*

X Specific gravity#* X Bilirubin#*

X pH+ X _Blood#*

X Sediment (microscopic)* X Nitrite

X Protein*+ X Total reducing substances
X Urobilinogen -

* EPA guideline requirement

THYROID HORMONES - Thyroid function was evaluated in ten males and
ten females per group after 1, 4, 12, 24 and 50 weeks of treatment
and after 2, 4, 7 and 11 weeks of the reversibility period. Blood
was drawn from the retro-orbital sinus under ether anesthesia after
an overnight fast. The following levels were measured:
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Triiodothyronine concentration (T;)
Thyroxine concentration (T,)
Thyroid stimulating hormone (TSH)

 Post-mortem Pathology

Sacrifices were done at the following times: after 52 weeks of
treatment (toxicity phase); after 13 weeks of no treatment
following 52 weeks of treatment (reversibility phase); after 89
weeks and five days (males in the carcinogenicity phase); and after
91 weeks of treatment (females in the carcinogenicity phase). The
animals were sacrificed by carbon dioxide inhalation. Gross
examinations were done on all animals. The following CHECKED (X)
tissues were preserved; the (XX) organ(s) in addition were weighed.

bigestive System Cardiovasc, /Hemat. System Neurologjc System
__Tongue X Aortar XXBrain®*

X _Salivary glands* XXHeart* X _Periph. nerve*
__Esophagus* X _Bone marrow* X _Spinal cord

X _Stomach X_Lymph nodes* XXPituitary*

X Duocdenum* XXsSpleen* X _Eyes (Optic n.)*
X_Jejunum* XXThymusg* G

X Ileum* Urogenital System XXAdrenals*

X _Cecum* XXKidneys* _Lacrimal gland
X Colon* X Urinary bladder* X Mammary gland*
X _Rectum* XXTestes* XXParathyroids*
XXLiver* X _Epididymides XXThyroids*
._Gall bladder* XXProstate/urethra othex

X _Pancreas* X Seminal vesicle X_Bone*
Respiratory System XXovaries X Skeletal muscle®
X Trachea* XXUterus»* X Skin

XXLung* X Vagina __All gross lesions and

masses

* EPA guideline requirement
The following samples were preserved but not examined:

eye and optic nerve - right (left was examined)
harderian glands

mammary glands - cranial (caudal were examined)
salivary gland - right submandibular (left was examined)
sciatic nerve - right (left was examined)

tongue -

In addition, bone marrow smears were taken, fixed and stained.

Microscopic examination of the preserved tissues listed above were
examined in: 1) all rats in Groups 1 and 5 of the toxicity and
carcinogenicity phases; 2) the kidneys, liver, lungs and thyroids
from all rats in Groups 2, 3 and 4 of the toxicity and
carcinogenicity phases and from all rats sacrificed at the end of
the reversibility period; and 3) tissues found to be abnormal on
macroscopic examination.
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E. Statistical Analyses

The description of the statistical methods used to analyze data
from the study is attached to the DER.

F. Compliance .

Signed statements of Quality Assurance and compliance with Good
Laboratory Practice regulations were submitted by the testing
facility. The sponsor submitted a statement claiming no data
confidentiality. A signed "Flagging Statements" indicates that the
study meets or exceeds the criteria numbered 1 and 2 in 40 CFR
158.34.

III. RESULTS
A, Achieved Dosages
Group mean dosages were zalculated for the overall study period

(weeks 1-90) only; those values (Table 7, page 117) were as
follows.

Dosage Levels (ppm)

Males Females
0.5 1.5 30 300 Q.5 1.5 30 300
Mean .
Achieved -
Dosage 0.019 2.059 1.27 12.68 0.025 0.078 1.61 16.75
{mg/kg/day)

B. Diet Analyses

Analyses of the 1.0 and 1.5 ppm group diet formulations for
homogeneity showed that the mean concentration of M&B 46030 in the
six samples was 98.8 and 107% of the intended concentration,
respectively (Appendix 2B, page 401). The coefficient of variation

for the 0.5 and 1.5 ppm samples was 6.40% and 4.51%, respectively.

Analyses of these samples for stability after 7 and 14 days
revealed that the chemical has an estimated 14-day shelf life
(Appendix 2C, page 403). Analyses of all the diets showed that the
percent of the intended M&B 46030 concentration in each diet
averaged 104%12.0%, 102+13.5%, 95.714.2% and 98.4+3.4% for the 0.5,
1.5, 30 and 300 ppm ccacentrations, respectively (Appendix 2E, page
410).

c. Mortality

The study was termimated prior to 104 weeks due to excessive
mortality and to ensure that a sufficient number of animals would
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be available for the terminal sacrifices. Males were sacrificed
after 89 weeks of treatment when the number of surviving animals in
the 300 ppm group was 25% of the original number. Females were
sacrificed after 31 weeks when survival in the 30 ppm group had
fallen to 25%. Survival at the end of 78 weeks was above 50% in all
the groups.

According to the study report, the number of animals which died or
were killed for humane reasons was slightly higher in the 300 ppm
groups as compared to the controls. The increased mortality was
most likely due to deaths associated with convulsive episodes
during the first few weeks in this group. In the second half of the
study, the number of deaths among the 30 ppm group females was
greater than the controls. There were no statistically significant
differences in mortality among males. There was a significant
difference between the 30 ppm group females and the controls when
the humane sacrifice were discounted, but no differences were
apparent when these sacrifices were included.

Table 1 summarizes the cumulative mortality data.
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Table 1
Cumulative Morality in Rats Treated with
M&B 46030 in the Diet for up to 91 Weeks*

i ' Dosage Levels (ppm) ﬁ

Males Females
Week 0 -] 0.5 1.5 30 300 0 0.5 1.5 30 00
Number 1
Toxicity Phase - 52 Weeks of Treatment-~ 15 Rats/group
1-14 l 0 0 0 o 1 0 0 0 0
29-32 1 0 1 0 1 0 0 0 )
53 3 1 1 0 3 1 1 1 1

Feversibility Phase - 52 Weeks of Treatment Followed by 13 Weeks of No
Treatment - 15 Rats/Group

2-43 ! 0 0 0 0 2 0 0 0 0 bl
. 48-54 l 0 0 0 1 2 1 2 0 o I
65 I 2 0 2 2 S 2 2 4 0 E]
Carcinogenicity Phase - Up to 91 Weeks of Treatment - 50 Rats/group
9-22 IASV 0 0 0 2 0 0 0 o] 2
38-41 | 0 2 1 3 3 0 1 0 0 £
43 2 2 2 3 4 0 1 0 1 1%
53 3 6 2 6 6 2 1 0 S £
78 19 20 13 22 20 16 12 12 23 =
90 29 36 28* 30 37* 26 27 28 34 P
91 30 36 28* 30 38* 27 29 29 37 -3

a Extracted from Table 3A (pages 91-95) of the study report
* Tncludes animals killed or dying during the terminal sacrifice

D. Clinical Signs

Seizures, lasting up to 25 minutes, were observed in eight males
and twelve females in the 300 ppm group, one male and three females
in the 30 ppm group and three males in the 1.5 ppm group. The
seizures were associated with death in four males and three females
in the 300 ppm group, one feaale in the 30 ppm group and one mala
in the 1.5 ppm group.

other signs of neurotoxicity, including irritability, overactivity,
vocalization, salivation, aggressive behavior and grinding of the
teeth were observed throughout the treatment period in females in
the 1.5, 30 and 300 ppm groups. The study report states that these
neurological signs were not evident during the reversibility
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period. The number of males receiving 300 ppm which were noted to
be thin was increased as compared to the control group. Clinical
signs data are summarized in Table 2.

-

%

Table 2
Incidence of Selected Clinical Signs in Rats
Treated with M&B 46030 in the Diet for up to 91 Weeks*

Dosage Levels (ppm)

Males Females
0 l 0.5 l 1.5 l 30 l 300 o 0.5 l 1.5 l 30 ' 300
Toxicity Phase ~ 52 Weeks of Treatment - 15 Rats/group
Ageression 1 0 0 0 1 .0 0 1 0' 1
Irritability | O 1 0 0 1 0 0 2 2 S
Vocalization | 2 0 0 1 1 0 0 2 3 5
Convulsion 0 0 0 0 1 0 C 0 0 0

Reversibility Phase - 52 Weeks of Treatment Followed by 13 Weeks of No
Treatment - 15 Rats/group

Aggression 0 0 0 1 1 0 0 0 0 4
Irritability | O 0 1 1 0 0 0 0 0 5
Overactivity | 0 0 0 0 1 [s] 0 0 2 3
Vocalization | O 0 0 1 0 0 0 1 1 S
salivation 0 0 0 0 0 0 Q 0 1 0

Carcinogenicity Phase - Up to 91 Weeks of Treatment - 50 Ratsa/group

Thin 14 8 12 14 22 9 11 13 18 9
Aggression 0 3 1 2 4 0 0 4 2 9
Irritability | 3 4 3 4 2 2 6 18
Overactivity | O 0 0 0 1 0 0 1 0 3
Vocalization | 4 9 3 6 10 4 2 11 7 19
salivation o Jo 1 0 1 0 0 0 2 8
Convulsion -:9: 0 3 1 S 0 0 0 2 11

a Extracted from Tables 1A-1D (pages 50—89) of tae study report

The study report states that there was no adverse effect of
treatment on the group distribution of animals with swellings or on
the location, multiplicity or mean time of onset of the palpable
swellings (Table 2, page 90).

118




guege

-12-
E. Body Weight and Body Weight Gain

In the study report, mean body weights are tabulated for all 80
animals combined rather than reporting each phase individually.
Body weight gains in the 300 ppm group males and females were only
42% and 46%, respectively, of the control values during the first
week of treatment. After 52 weeks, the values were 85% and 82%,

respectively. Body weight gains in the 30 ppm group males and
females were significantly decreased during the first week but were
comparable to the control groups throughout the study except for
the 0-90 week measure which was reduced in the females. Weight gain
was comparable to the controls for all the other treatment groups.
Table 3 summarizes the data.

Table 3
Body Weight Changes (G) in Rats Treated
with M&B 46030 in the Diet for up to 91 Weeks*

Dosage Levels (ppm)
Maies Females
Body weight change (@) 0 05 15 - | 30 300 0 0.5 15 30 300
Wack -1 62 62 61 | seee | 260 n » 7 250 | 130
Pozcont of control . 100 9 1 4 - 104 | 96 1 %
Weck #-13 415 s 397 402 36300 178 181 m s | 162
Prscent of control . o 9% 97 e . w | 0. | o
Week 0-52 72 7] 707 670 o03ee 338 350 |33 |30 | 278
Picent of control . 102 9 9% 15 - 104 | 100 |98 2
Week 0-88 699 ™m 781 652 5760=
Perceat of control - 100 12 2 82
Week 0-90 ' 451 420 | a3 U6e | 339ve
Pescoat of control - : - 7] 97 n 75
report, some calcul peric 17 % _ﬁm m

s
* Significantly different from controls, p <0.05
se Significantly different from controls, p<0.01

During the reversibility perlod welght gain in the 30 and 300 ppm
groups was still decreased in comparison to the controls (Table 4B,
page 102).

F. Food Consumption and Food Conversion Ratio

Food Consumption

Mean weekly food consumption per rat was calculated for each cage

from the weight of food supplied, that remaining and an estimate of
spillage. Values were decreased in relation to the controls for the
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300 ppm group during the first week for females and for the first
two weeks for males. However, total intake was comparable to the
controls for all groups. Table 4 summarizes food consumption at
selected times duri:xq the study.

a ".. (ﬂﬁ e

-

.
« i
-

Table 4
Mean Food Consumption (g/rat/week) in Rats
Treated with M&B 46030 in the Diet for up to 91 Weeks"

198

Percent of control | - 101 ) ) T . 100 101 o 0

Week 2 o] s 208 200 28 186 154 155 158 156 149

Percent of comtrol | - » % ) ) - 101 101 101 n

Week 13 194 193 18 159 128 135 141 ) 137 138

Percent of comrol | - % 9 97 97 - 104 10 wm e !

Week 52 207 200 |28 213 205 155 161 157 157 149 1*;

Percent of coserol | - 101 » 13 » - 104 101 101 9% §

Weeks 189 18098 | 18000 | 1o | e | 1614

Percent of control | - 9 b w o }

Weeks 1-99 13931 14027 14043 14020 | 13700

Percent of coatrol . - 101 101 10 %
]

a Extracted from Table SA (pages 103-111) of the smdy report; some of the percent of control cakulations were doae by the reviewer.

During the reversibility period, food consurption between the
treated and control groups was comparable.

Food Conv ti

To calculate the mean food conversion ratios, weekly cage values
were first calculated from the body weight gain of the animals
alive at the end of the week and the total weight of food consumed = 3
in the cage. The food efficiency in the 300 ppm group males and ]
females was less than the control group during the first week of d
the study but similar during the remainder of the 14 weeks for i
which the values were calculated. Table 5 summarizes the food ;
conversion ratios at selected times during the study.
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Table 5 '
Food Conversion Ratios in Rats Treated
with M&B 46030 in the Diet for up to 91 Weeks*

Dosage Levels (ppat)
Males Females
0 05 15 30 300 0 05 L5 30 300
Week 1 314 313 3.1 30.0 175 185 19.0 176 16.7 104
Mesa of 152 149 15.0 15.1 147 39 91 3.3 9.0 3.6
Weeks 1-14
s Eriraciod Trom Tobie 6 (page 113) of G dy repor

G. Ophthalmoscopic Examinations

There were no treatment-related lesions.
H. Clinical Pathology

Hematology

.Males and females in the 300 ppm group had significantly lower PCV,
Hb and RBC values than the controls at most of the evaluation
periods. Animals in the 30 ppm and 1.5 ppm groups were affected
similarly at some of the evaluation periods. Prothrombin times and
platelet counts were also occasionally affected in either one or
both sexes in the 30 and 300 ppm groups. However, many of the
values which were significantly different from the controls were
similar to those found in the pre-treatment evaluations. Table 6
summarizes the hematology data for the treated animals; Table 7
lists the pre-treatment values for the affected parameters.
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Table 6
Selected Hematology Parameters in Rats Treated
with M&B 46030 in the Diet for up to 91 Weeks®

Dossge 1ovels (ppa)
Males I Females
0 lo.s ]u Isn |3oo ] los 15 lso Imo
Afer 24 Weeks of Trestment
PCV (%) 46 4 45 4 430 “ s 4s “ 410
Hb (g%) 16.1 16.0 16.1 157 150~ | 155 | 159 158 153 1470
RBC (mil/czm) 9.37 B 9.01° 595 8.90° sa1 | sS4 837 8.14 811
MCV (cp) 49 9 st 50 4 54 53 54 54 Steee
MCH pg) 17 7 18 18 17 19 19 19 19 13%%
PY (sccs) 14.1 14.6° 14.0 w1 13.6= 134 § 138 135 13.0° | 127
After 59 Weeks of Treatment )

. PCY (%) 47 ¥4 &7 “% 4300 % 4 4“4 4300 | grees
Hb g%) 16.1 1 16.1 157 49w | 157 | 157 152 15.1° | 1420
RBC (mil/crirn) 9.26 910 .97 .52 8.76° 815 | 816 3.01 790 7.87
MCV (c4) st 2 53 52 50 57 56 s5° 55 52s0e
MCH (pg) 18 3 18 13 17 2 19 19 19 1geee
PT {secs) 15.2 6.0 5.0 55 147 | 143 | 149 14.1 139 12.9%
After 76 Weeks  restment
PCV (%) 47 “ £ e | vy %3 2 “u ¥y 39*

Hb %) 16.2 81 1.6 1800 144 150 | 1438 155 4.4 13.6°
Platciets 1042 ‘068 121 1296% 1460~ | 852 | 058 | 9s8 1021° | 1193eee
1000emm .
PT (seca) 13.5 .1 137 33 13.0 134} 123% | 1270 | 122%e | 1200
After 88 Weeks of Treatment
PCV (%) 46 ™ 4 2 ne |
Hb @%) 15.6 153 15.1 13.9° 13.7%
Platclets 918 57 1050 1185+ 13330
(1000/cmm) -
After 99 Weeks of Trestmest
MCHC (%) 3 35 35 34 33e
a Ext B-G (pages 123-a3 3 report
* Signi differcet from coatrols, p<®.05
** Significantly differest from controls, p<0.01
*s¢ Significantly different from controls, p<0.002
1z
TR — — -
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Table 7
Selected Pre-Treatment Hematology Values in Rats®

PCV Hb RBC MCV MCH Platelets PT

(%) &%) * nil/coem) () il (1000/cmm} (acz3)
Males 401 13.0+£03 6.18+0.26 6542 2l 1072+123 154108
Females 41 134 236 o4 21 996 43

nm iﬁsA(m?ﬁdmeMym

After the reversibility period, the hematology values for the
treated and control groups were comparable with the exception cof
the prothrombin time which was significantly lower than the control
in the 30 and 300 ppm group females (Table %D, page 127).

Clinical Chemistry

The clinical chemistry parameters which were thought to be affected
by the treatment (i.e., were consistent and dose-related) are as
follows:

Cholesterol - increased in the 30 and 300 ppm group =males ard
females

Calcium - increased in the 300 ppm group males and females

Protein alterations? - 30 and 300 ppm group males and females; 1.3
ppm group males after 76 and 88 weeks; and after 76 weeks in
the 0.5 ppm group males '

Table 8 summarizes the changes in these parameters.

2 High total protein, low albumin, high alpha and beta globulins and lzw
albumin to globulin ratio
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Table 8

Selected Clinical Chemistry Parameters in Rats

Dosage Levels (ppm)
Males Females

0 l 0.5 [ 1.5 ‘ 30 | 300 0 0 1.5 l » l 300
After 26 Weeks of Trestment
Cholesteol 56 67 65 [ 82¢ 76 66 63 r: 13500
g %)
Total Praria 6.8 6.9 6.3 7.1 T.4°% 73 69 13 74 7.3°
%
Abwnin 29 29 29 29 2.508 3s 3.6 37 3s 3.6
%)
a 1 glomlin 14 1.6 15 1.3%= 1.90® 12 1.2 13 14 1.7%ee
€% :
a2 globuiia 0.5 05 0.5 oS 0.6%%* 04 04 0.5 ase 0.5
e%) .
B globulin 1.8 1.7 13 17 2208 1.5 14 1.5 1 ¥ 1.7*
@%) .
AJG rao 0.3 0.7 0.7 07" 0.50ec 11 1.1 1.0 10 0.9es®
1) )
Cakciam 2.5 25 2.5 2.6 2.6%* 25 26 2.5 245 2.7%ee
(zenol/T)
Aflter S0 Weeks of Trestment
Cholesent 88 82 103 12 117 113 101 114 137 229%*
(=g %)
Total prmin 6.9 6.3 6.8 69 7.30%e 74 74 1.7 . % ad B.20ee
&%)
Abumin 23 3.0 27 23 2.7 37 39 33 33 3.5
%
a1 globuiin 1.6 1.5 1.7 13 2.0°° 1.4 13 15 1.9 2.1%ee
€%
« 2 glotiia 04 04 Q.5 05 0.5 05 0.5 0.5 0s 0.8%°
%) -
8 globubix. 1.3 17 18 17 2.0° 15 1.5 1.6 15 1.6
%)
ASG raup 0.7 03 0.6 07 0.6° 1.0 1.1 1.0 a9 0.3%°°
1)
Calcium 2.7 2.6 27 27 2.8 27 27 27 27 230
(exmol/T)
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Table 8 Contimucd
l 0 0.5 1.5 l 30 300 | 0 0.5 1.5 l 30 l 300

After 76 Weeks of Trestment
Cholesterol 104 125 140 135 149+ 95 169 128 169 2280
(mg %)
Totl proxeim | 6.7 6.7 6.7 6.9 6.9 72 15 73 15 [ Saad
@%
Alburmin 29 2.5* 2.5° 2.5 24 35 32 33 31 3.0
%
a1 globulim 14 1.7* 1.7* 1.9% 1.9¢ 1.3 1.7 15 1.7 2.0%
&%)
« 2 globulia 04 04 04 0.5 0.6%% 035 0.6 o6 0.6%* 0.7
[719]
8 globulin 1.8 1.9 1.9 1.9 1.3 1.6 1.8 17 1.3 20*
[(35]
AJG ratio 0.7 0.6* 0.6* 0.4 Q.50 0.9 0.3 09 08 QL
(=:1)
Calcium 2.6 27 27 23 2.7 27 2.7 27 2.7 2.9
(mmol/T)
Prior to terminal accropsy®
Cholesterol 134 127 138 174 170 143 170 173 231 230
(mg %) )
Total proweim | 7.5 71 12 73 75 8.0 8.2 8.1 3.2 g5
€%
Albumin 3.1 29 2.7%* 2.4 23% 33 35 34 3.0 3.0°
[($9]
a1 globulis 17 1.6 18 2.1* 2.3 14 1.8 1.9+ 230 2.1%*
@% .
a 2 globulia 0.5 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.3 0.9ses
[(33]
8 globulin 2.0 2.0 21 2.1 2.1 1.9 19 1.3 1.9 2.20eve
€%
AJG ntio 0.7 0.7 0.6* 0.5%ee Q.50 0.9 03 0.7 0.6°= 0.6%=
(1)

26 27 2.3 28 23 23 27 29

m study report

bmuww&Wnumumw&hdwmuh—h
* Significantly &ffercot from cootrols, p <0.05

+» Significantly different from controls, p<0.01

so¢ Significantly differeat from coatrols, p<0.001

other statistically significant clinical
not dose-related.

either inconsistent,

51gn1f1cance.

chemistry changes were
or not of biological
Those which were consistent but considered not of
biological significance included decreases in the liver enzymes
(AP, AST and ALT), mostly in the 30 and 300 ppm group but with
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occasional effects in the 1.5 ppm group.

The pre-treatment clinical chemistry values for the affected
.parameters are summarized in Table 9.
Table 9
Selected Pre-treatment Clinical Chemistry Parameters in Rats*

Cholesterol | Total protcin Albumin a ) globulis | o2 globulin | 8 globulin A/G ratio (&.’-I

I Males 1)) 5.5£0.1 3.1£01 0.8+0.1 04+0.0 1.11£0.0 1.310.1 16101 I

l Fomales K+7 541401 29403 08401 0410.0 1.1£0.1 12402 16201 E
2 A (pages iﬁiﬁ ﬁ%mdy ot

At the end of the reversibility period, females in the 300 ppm
group still had elevated cholesterol and calcium concentrations
along with high total protein, alpha and beta globulins and low
albumin to globulin ratios (Table 11D, pages 146-147).

Thyroid Hormones

Thyroid hormones (TSH, T, and T;) were measured after 1, 4, 12, 24
and 50 weeks of treatment and after 2, 4, 7 and 11 weeks of the
reversibility period. The TSH and T, were the most consistently
affected parameters. The TSH levels were significantly elevated in
the 30 ppm group males and the 300 ppm group males and females at
most of the time points during the study. The T, levels were
significantly decreased in the 1.5, 30 and 300 ppm group males and
females at most of the time points. After one week of treatnment,
the value was zero for both the males and females in the 300 ppnm
groups. Occasionally, all of the treated groups were affected in a
definite dose-responsive relationship. There were only occasional
significant differences in the T, values of the treated animals.

Table 10 summarizes the TSH and T, values during treatment. .
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Table 10
Thyroid Hormone Parameters in Rats Treated
with M&B 46030 in the Diet for up to 91 Weeks*

Dosage Levels (ppem)
Dakes Foamaics .
0 lo.s lu lso lsoo 0 '05 luu ‘30 lsoo

After t Week of Trestment
TSH 47 71 62 185 | 203%s | 35 35 32 36 7.6
(og/mb
T, 293 .z 2n. 116 | 0.00%* | 232 136 258 1.26%* 0.00°%*
(/dd
Afer 4 Weeks of Trestment
TSH 5.2 3.0 5.5 11.2°° 9% | 38 3.9 33 39 7.5%
T, 3.4 2.70 2.56% 1.34%0* | 039¢sc | 3.03 2.48° 2.36° 1.46%°= | 0.79%%
Afer 12 Weeks of Trestment

- TSH 57 7.26.00 | 53 6.1 184%e | 34 34 29 35 3.7v%
T, s.a8 478 3.96% 350°e | 1L220e | 362 235> 287 205%% | L10ve

“.38%

After 24 Weeks of Trestment
TSH 7.2 10.0 6.9 3.6 21.0% | 32 37 32 . X 5.600¢
T, 4.58 3l 335eee | 243% | 0.76%> | 235 3.09 349% | 298 1.460%°
After 53 Weeks of Trestment
TSH 13.0 17.1 124 26.6° 51.3%+ | 62 8.0 5.5 6.1 13.50°°
T, 5.95 5.51 4.33%° 3900 | 2.07°+ | 331 346 3.00 206%> | 1.38%

b Vakues in parcathesis cakeulated afier cxchusion of one outlier

* Siguificantly differcat from controls, p <0.05 - 1
** Significantly differeat from controls, p<0.01

ese Significantly different from controls, p<0.001

During the reversibility period, the TSH and T, levels in the
females were comparable to the controls; the T; levels were
significantly elevated in the 30 and 300 ppm groups at some of the
time points. The TSH levels in the 300 ppm group males remained
significantly elevated through the reversibility period, although
the values decreased at each subsequent time point. The T, levels
in the treated males were not comparable to the control group until
after 11 weeks of reversibility period. The T, levels in the treated
males were essentially comparable to the controls (Table 12F, pages
161-164).

Urinalysi

Urine pH values tended to be lower in the treated animals with some
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statistically significant differences in the 30 and 300 ppm groups
at some time points. Protein values tended to be elevated in the
higher dose groups with significant differences in the 300 ppm
group females ailter 49 and 90 weeks of treatment. After 87 weeks of
"treatment, males in the 30 and 300 ppm groups also had
significantly elevated urine volumes with decreased specific
gravities.

During the reversibility pericd, the pH and protein changes were
still observed.

G. Necropsy Findings
Grosg Necropgsy

The study report states that in the animals which died or were
sacrificed during the study (toxicity or carcinogenicity phase),
the incidences of large and/or pale kidneys and large livers,
adrenals and thyroids were increased in the 300 ppm group males and
females as compared to the respective controls. It is also noted
that the incidence of large parathyroids was increased in the 300
ppm group males.

At the interim necropsy, the incidences of large 1livers and
thyroids were increased in the 30 and 300 ppm groups.

At the necropsy following the reversibility phase, large kidneys
and livers were observed in males in the 30 and 300 ppm groups
and 300 ppm group, respectively.

At the term’ nal sacrifice, the incidences of large and pale kidneys
were increased in male and females in the 30 and 300 ppm groups.
There were also increases in the incidences of granular kidneys,
large livers and large thyroids in males in the 30 ppm group and
males and females .in the 300 ppm group. The findings are
summarized in Tables 11 and 12.
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Table 11

Incidence of Macroscopic Findings in Rats Killed/ Died
During Treatment with M&B 46030 in the Diet for up to 91 Weeks®

Dosage Levels (ppm)
Makcs Females

0 los llJ Im lun ) 'os llj l 3 lxn
Torkity Pasee
Number Examined | 3 1 1 0 3 1 1 1 1 2
Large Adrenals 0 0 ° 0 1 ) 0 o ° )
Pale Kidacys 0 0 ° 0 3 0 ) 1 0 )
Large Kidacys 0 0 e 0 2 1] 0 1 [+ 0
Large Parathyroids o 1] ] )] 2 0 0 1 [+] 0
Reversibility Phaac™
Number Examined | 2 [ 2 2 5 2 2 4 0 5
Largo Adrenals ) ) ° ) 0 0 1 2 ) 0
Palo Kidacys 0 ) o ) 1 0 0 ) 0 )
Large Parathiyroids | 0 o o ) ) 0 ) 1 ) 0
Carcinogeaicity Phase
Nunber Examined | 30 % - £ kY n » » k7 b
Large Adreaals 5 3 s 3 000 | 1 16 13 15 18
Pale Kidneys s 1 P 7 200 3 2 5 1 4
Large Kidarys 14 18 ) J 16 8¢ 2 4 4 12° 4
Large Liver 4 9 5 11 16* 2 3 3 1 7
Large Parsthyroids | 6 7 s 1 15 2 1 3 s 3
Large Thyroids 2 PR 0 e 1 ) o 1 1
e Tracied Trom Tabkes TSA Dipages 190-07%) of B smady report
b Resuk of the cxamination of the thyroids do ot sppear for this phase.
¢ The resulia of findings ducing sad sfier the portion of the reversbility phase (Tsbles 15C s0d 15D have been combined

* Significantly different from controle, p<0.05
** Significantly differcat from controls, p<0.01
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Table 12

Incidence of Macroscopic Findings at Scheduled Necropsies
in Rats Treated with M&B 46030 in the Diet for up to 91 Weeks®

Dosage Levels (ppa)
Malcs ‘ Femeles

0 |o.s '1.5 ]30 laoo 0 lo.s llJ Iso lsoo
Tnterim Sacrifice - Afler 52 Weeks of Treatment
Number Exumined | 12 14 14 15 12 0] ") 14 14 13
Large Liver 0 0 0 0 ) 0 0 ) ° 1
Large Thyroids ~ | 0 ) 0 1 1 0 0 ) o 0
After 13 Weeks of Reversibility
Number Examined | 13 15 13 13 10 13 13 n 15 10
Large Kidacys 0 0 1 3 2 0 [ 0 0 0
Large Liver 0 1 0 o - |2 0 0 0 0 0
Terminal Sacrifice®
Number Exsmined | 20 14 2 20 12 n 2 2n 1 7
Pals Kidacys 1 1 3 8 7o 0 2 0 4 4
Grasulsr Kidoeys 2 1 4 3 [ 3ad [} 1 [} 4 4
Large Kiducys 3 2 6 1e e | o 2 0 s08 2
Large Liver i 0 0 3 goe 1 1 0 0 3
Lerge Thyroids 0 ) 1 3 Ses 1 0 0 1 3

s Traied Trom Tablca TSET (pages A 200) of the s0ody report =

b Males and females were sacrificed afier 89 and 91 weeks of treatment, respectively
* Siguificantly differeat from coatrols, p <0.05
** Significantly different from controls, p<0.01

Organ Weights

Interim Recropsy

The absolute weights of the liver and thyroids were increased in
the 300 ppm group males and females.

The following increases in relative organ weights were recorded:
liver and thyroids in the 30 and 300 ppm group males and females;
heart in the 300 ppm group females and uterus and cervix in the 300
ppm group males.
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Necropay Following Reversibility Periocd
The terminal body weight of the 300 ppm group males was decreased.

The absolute weights of the brain and lungs were decreased in the
300 ppm group females and males, respectively.?

The following increases in relative organ weights were recorded:
adrenals in the 300 ppm group females; heart in the 300 ppm group
males and females; kidneys in the 300 ppm group females; liver im
the 30 ppm _group females and the 300 ppm group males and females;
lungs in the 300 ppm group females; testes in the 300 ppm group
males; and thyroids in the 300 ppm group males and females.

Texrminal Hcctopsy (After 89 weeks in males and 91 weeks in females)

The terminal body weight of the 30 ppm group females and the 300
ppr group males and females was decreased as compared to the
controls; the 0.5 ppm group males was increased.

. The absolute weight of the following organs wvas increased: adrenals
in the 300 ppm group males; kidneys in the 30 and 300 ppm group
males; liver in the 300 ppm group males and females; spleen in the
0.5, 1.5 and 300 ppm group males; thyroids in the 300 ppm group
females and all the male groups; uterus and cervix in the 300 ppm
group females. The absolute weight of the thymus was decreased im
the 300 ppm group females.

The relative weight of the following organs was increased: brain in
the 0.5 and 300 ppm group males and the 30 and 300 ppm group
females; adrenals in the 30 and 300 ppm group males and females;
heart in the 30 and 300 ppm group males and females; kidneys in the
0.5 group females and in the 30 and 300 ppm group males and
females; liver in the 30 and 300 ppm group males and females; lungs
in the 0.5 ppm group males, 30 ppm group females and the 300 ppm
group males and females; spleen in the 0.5 and 30 ppm group females
and 300 ppm group males and females; thyr01d in the 30 and 30¢ ppm

group males and females; and uterus and cervix in the 300 ppm.groug
females.

The study report states that organ weights of animals killed or
dying during the treatment periocd indicated that the weights of the
livers and thyroids of males and females in the 300 ppm group and
the kidneys of males in the 300 ppm group tended to be higher than
those of the controls which died or were sacrificed prematurely.
However, these data are not tabulated.

Table 13 summarizes the data for the affected organs.
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Table 13

Absolute and Relative Weights of Selected Organs
from Rats Treated with M&B 46030 in the Diet for up to 91 Weeks'

Dosage Levels (ppm)

Males
0 Io.s ll.s ]30 lson 0 ‘oj lns 30 !m

Interiza Necropsy (After 52 Weeks of Treatment)

Body weight 843.9 868.7 855.2 ™9 769.3 4613 4785 460.0 423 e

®
Liver
A 2.5 30.0 0.1 343 40.5 16.4 173 171 19.1 n4
o8 o«
R(%) 3.53 344 3.40 4.32 5.2 3.56 3.62 3.70 431 549
- - -8 -8
Thyroids
A 0.039 0.035 0.042 0.047 0.056 0.027 0.031 0.030 0.032 0.045
-e Ld - :
R(%) 0.0047 0.0040 0.0050 0.0058 0.0073 0.0039 0.0064 00088 0.0073 .07
* *n” - >
Heart
A® 1.99 2.06 2.0 197 1.96 1.36 1.41 1.37 1.37 142
R(%) 0.239 0.241 0.244 0252 0.255 0.298 0.300 0.299 0313 0.336
-
Uterus and cervix
A® 0.80 0.81 0.89 091 096
R (%) 0.176 0177 0.194 0.207 0.225

Reversibility Necropey (After 52 Weeks of Trestment aad 13 Weeks of No Treatmeat)

Body Weight 387.2 840.6 954.5 8404 687.3 541.7 5353 498.9 546.4 425.0
-

®

Brain

AR 234 235 231 2.35 2.24 2.10 2.11 2201 2.08 201
: :

R (’) 0.283 0.293 - 0.247 0.284 0.335 0.408 o411 0414 0.395 0.431

Lungs '

A 2.56 2.54 2.56 235 236 1.90 1.94 .7 1.92 1353

:
R(%) 0.308 0.314 0.273 0.347 0.355 0.363 0374 0363 | 0360 0.446
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Table 13 continued

Io [o.s ln.s lao 300 [o lm lu Izo [300
Hemt
A® 211 2.04 .17 232 1.96 149 1.45 145 1.53 1.43
R{% 0.247 . 0.250 0.30 0279 (.)292 0.283 0279 0.293 0.286 0.339

o
Kidacys
Al® 6.03 6.01 6.50 .2 6.20 39 in n 4.16 432
R(%) 0.719 0.745 0.716 0.994 0.940 0.742 0.701 0.744 0.774 1.038
.
Liver
A 303 30.3 29 309 30.6 18.5 19.4 173 21.0 19.7
R (%) 3.50 3.70 344 3.6 :.55 kX > 3.60 3se 3.8 4.63
- . ..

Testes
AR 3.57 3.80 3.50 3.81 3.63
R(%) 04283 0471 0407 0.461 (:.548
Thyvoids®
AQ® 0.033 0.039 0.043 0.045 0.043 0.031 0.031 0.030 0.034 0.035
R (%) 0.0045 0.0047 0.0045 0.0054

0.0067 0.0059 0.0058 0.0061 0.0063 0.0080
-

Terminal Necropsy (After 39 Weeks of Trestmest in Males and 91 Weeks in Females)

Body Weight | 863.0 1006.6 | 949.¢ 309.7 732.2 596.1 556.2 566.4 4964 463.6

w L d o8 e *9

Beain

A@® 237 - 235 239 233 2.35 ' .10 2.11 2.11 2.10 213

R(%) 0.284 0.238 0.260 0310 0325 0.363 0.391 0386 0.445 0476

- - . 2%
Adrenals
AR 0.074 0.088 0.086 0.092 0.109 0.108 0.138 0123 0.125 0.128
Lo

R(W) 0.0088 0.0088% 0.0094 0.0124 0.0155 0.0188 0.0256 0.2 0.0262 0.0299
» - - -

Heart

A 2.19 2.53 236 234 2.30 1.64 1.65 1.65 1.64 163

L3

R(% 0.256 0.255 0253 0304 0316 0.276 0.302 050 0.342 3.369
- - *9 -9

Kiducys

AR 6.32 129 724 3.56 9.86 423 4.51 4.15 5.75 4.89
L1 ] -

R(®) 0.737 0.741 oM 1.144 1.354 0.716 0.829 0.751 1.207 .19
L. 2 ow - o L 1]
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Table 13 continued
|0 IO.S ll.S 130 300 lo Io.s Il.S lso lzno
Liver
A 283 324 32.1 339 394 2.0 20 215 25.0 219
- .
R(%) 3.30 3.2 348 4.40 541 328 398 3 5.12 6.14
' L 2] - 1] e
Luogs
A® 2.56 2.63 2.63 2.59 262 139 2.0 19 1.91 1.93
R(%) 0.303 0.265 0.284 0.342 - 0360 0.326 03N 0351 0401 0.433
- - - L
Spleen
A 1.224 1.939 1.540 1.790 1.558 0.358 0.987 0822 0.918 0.876
- - .
R(%) 0.1416 0.1963 0.1633 0.2378 onn 0.1453 0.1802 0.1463 0.1900 0.1939
- o L 1] e
Thyroids
Al 0.042 0.051 0.053 0.083 0.094 0.035 0.038 0.036 0.044 0.072
- - e - -
R (%) 0.0049 0.0052 0.0056 0.0082 0.0129° | 0.0060 0.0070 0.0065 0.0090 0.0156
*8 - .. -
Uterus and cervix
A® 0.73 p i 0.91 143 0.91
-
R (%) 0.130 0.394 0.167 0.306 0.207
Ll
3 Extracied Trom Tables TAA-H (peges 174-T97) of the swdy report.
A = absokste weight; R = relative weight
b Group mesn lated - imals with thyroid tumors.

* Significantly different from controls, p <0.0§

* Significantly differcat from controls, p <0.01
**¢ Significantly differeat from coatrols, p < 0.001

Histopathology

Non-neoplastic Findings

The incidence and severity of progressive senile nephropathy was
increased in the 300 ppm group males and females during the
toxicity phase and in the 30 and 300 ppm group males and females
during the carcinogenicity phase. This change was still observed at
the reversibility necropsy. The incidence of nephropathy was higher
in the 30 and 300 ppm group females and the severity was greater in
all the treated animals which received 1.5 ppm or more of the
chemical. Table 14 summarizes the data.
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Table 14

ol10%

Incidence and Severity of Progressive Senile Nephropathy
in Rats Treated with M&B 46030 in the Diet for up to 91 Weeks®

Females

0 0.5 l 15 l 30 l 300 0 l 0.5

1.5

| 20

[ 30

Toxicity Phase

Number 15 18 18 is 15 15 15

15

15

15

Nember | 4 2 1 3 7 3 s

or Slight

Number 2 1 4 4 4 1 I

Number 15 15 15 15 15 15 15

15

15

15

n

139

Owucogenicity Phase (Incindes animals which died duriag trestment)

Number 2% 23 2 42 L and "4 U

17

31ve

12

Number 14 18 19 » 34 7 10

te Severe

1n

mm- &hnﬂymﬁm%;mﬁﬁﬁmm.
* Significantly differcat froms countrols, p<0.05

** Significantly differeat from controls, p<0.01

s Significantly differeat from controls, p<0.001
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The study report states that other findings were common to this
strain an@ age of rat and this laboratory. It is noted in Table 16J
(page 293) that in the carcinogenicity phase {includes all animals)
there is a dramatic increase in the incidence of cortical
hemorrhagic degeneration of the adrenals in female rats as compared
to the male rats. Of 50 animals necropsied, the finding was present
in 6, 0, 3, 0, 3 males in the 0, 0.5, 1.5, 30 and 300 ppm groups,
respectively, whereas the number of females affected was 33, 31,
34, 29 and 28, respectively. The difference was not cbserved in che
other phases.

-29.;

There were a wide variety of histological changes in the liver in
all the phases. The incidence of the findings were essentially
comparable to the controls and do not offer an explamation for the
consistent increase in organ weights in the 30 and 380 ppnm groups.
Also noted is the increase in hyperplasia of the parathyrolds in
the 300 ppm group (especially males) during the carcinogenicity
phase (Table 16J, page 298); the majority of the animals with the
finding died or were sacrificed during the treatment periocd {Table
16A, page 254).

Neoplastic Findings

Neoplastic changes were observed in the thyrcid gland. Considering
all the animals in the carcinogenicity pha.se, the incidence of
benign follicular cell adenomas was higher in the 300 ppm group
males and females and the incidence of follicular csll carcinomas
was higher in the 300 ppm group males. The incidence of follicular
cell tumors was higher in the 1.5 and 30 ppm group males, however
the study report states that the incidences wer= within the
historical range for this laboratory.

The study report states that there were no treatment-rzlated tumors

in - the toxicity phase. (One parafollicular cell adencma was

observed in a control female and a 300 ppm grcup male; a follicular

cell adenoma was seen in a 30 ppm group male.) In the reversibility

phase, six treated animals had thyroid tumors. A fcllicular cell

carcinoma was observed in one male each in the 30 and 300 ppm
groups; follicular cell adenomas were found in one mzle in the 300

ppm group, one female in the 1.5 ppm group and two females in the

300 ppm group. Table 15 summarizes the data on thvyroid tumors;

Table 16 totals the number of tumors for each group.
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Table 15
Incidence of Benign and Malignant Thyroid Tumors
in Rats Treated with M&B 46030 in the Diet for up to 91 Weeks'
Dosage Lowein (ppm)
Males Females

. 0 ]0.5 lu lso lsoo ° Ioj lu IJO l:m
Toxicity Phase
Nusnber Exapined | 15 15 15 15 15 15 15 15 15 15
Pollicular Cell 0 0 0 1 [ ] ] 0 0 ] 1]
Ademoma
Reversibility Fhase
Desths or Sacrificea During Beversibility Period
Number Examiocd 2 0 2 1 2 1 0 4 4] 4
Follicalar Cell 0 0 0 0 [} ] 0 ] 0 1

. Adenoma

Terminal Sacrifice
Number Examinod 13 15 13 13 10 B 13 1 15 10
Follicular Cell 1] 0 0 1 1 0 0 0 ] o
Carcnoma
Follicutar Cell 0 4] 1] [+] 1 0 0 1 0 1
Adenoma
Carcinogenicity Fhsse
Deaths or Secrifices During Teestment
Number Examioed | 29 k. yi] 30 3 Pl 29 3 - i3
Follicular Cell 0 4] 0 0 3 R [} 3
Carcinoma ;
Follicutar Cell 0 0 4 ] [ 1ad ] 0 Q [} &
Adcnoma
Terminal Sacrifice
Number Examinof § 20 14 ] 20 12 3 2 2 13 2
Folliculer Cell 0 0 0 0 2 L ] )3 0 4] 1
Carcinoma
Follicalar Cell [ 1 1 3 4* -] [} 1] ] 2
Adcaoma i

s Exirad Trom Taies TTAZS pages J05-310) of G mady repor.
* Sigaificantly differmt from castrols, p <0.05

** Significantly difftreat from cemtrols, p<0.01

*ss Sienificantly different froes zontrols, p<0.001
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Table 16
Total Number of Thyroid Tumors in Rats
Treated with M&B 46030 in the Diet for up to 91 Weeks'

Follicalar Follicular Total
Cell Adenoma Cell
Carcinoma

Males®
] 0 0 ¢]
0.5 1 0 1 (1.3%)
1.5 5 0 5 (6.3%)
30. 4 1 5 (6.3%)
300 13 6 19 (23.8%)
remales'
0 0. 0 0
0.5 0 1 1 (1.3%)
1.5 1 0 1 (1.3%)
30 0 1 1 (1.3%)
300 10 2 12 (15.0%)

a Differs from Text-table 1 (page 53) of the study report
due to inclusiocn of tumors reported in the toxicity and
reversibility phases

b Eighty animals per sex per group were examined in all the phases.

The historical incidences of the these tumors in this laboratory
are as follows:

Male Female
Number Examined 359 365
Follicular Cell
Carcizoma 4 (1.1%) 6 (1.6%)
Follicalar Cell
Adenona 22 (6.1%) 5 (1.4%)
Total Follicular
Cell Tumors 26 (7.2%) 10 (2.7%)

J. Canclusion from Study Report

The study report concluded that functional and morphological
changes were seen in the liver, thyroid and kidneys and functional
effects, only, were noted for the nervous system. The highest level
of treatment produced thyroid follicular cell tumors, although they
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were clearly the result of hormonal effects in a species known to
be more sensitive than man to thyroid changes. The study report
also concluded that the No Adverse Effect Level (NOEL) level was
0.5 ppn. N

IV. STUDY DEFICIENCY

There was excessive mortality during the latter part of the study
and treatment was terminated after 89 and 91 weeks in males and
females, respectively, in order that there be a sufficient number
of animals for the terminal necropsy. The change does not affect
the validity of the study for several reasons. First, the premature
termination occurred near the end of the study. Second, the
registrant has cited literature references indicating that in
general, the longevity of the CD rat has been decreasing and
therefore, a shortened life span was not unique to this study.

. Third, the study was long enough to have tumors develop in the
treated groups.

IV. DISCUSSION/CONCLUSIONS

In this combined chronic toxicity/carcinogenicity study in CD rats,
15 rats/sex/group were administered technical M&B 46030 in the diet
for 52 weeks to assess the chronic toxicity of the chemical. An
additional 15 rats/sex/group were fed the chemical for 52 weeks and
then were untreated for an additional 13 weeks to test the~
reversibility of treatment-related changes. Fifty (50)
rats/sex/group were supposed to be treated for 104 weeks to assess
the carcinogenic potential of the chemical. The doses administered
in all the phases were 0, 0.5, 1.5, 30, and 300 ppm (males: O,
0.019, 0.059, 1.27 and 12.68 mg/kg/day; females: 0, 0.025, 0.078,
1.61 and 16.75 mg/kg/day). Standard pre~ and post-mortem
evaluations of toxicity were included in the study along with
measures of thyroid function.

The carcinogenicity phase of the study was terminated early (after
89 and 91 weeks of treatment in males and females, respectively)
due to excessive mortality and to ensure that a sufficient number
of animals were available for the terminal sacrifices. The number
of animals which died or were killed for humane reasons was
slightly higher in the 300 ppm group males and females during the
first few weeks of the study, most likely due to convulsive
episodes in these animals. No statistically significant differences
in mortality between the groups were observed in the male animals.
No significant differences were observed in females when humane
sacrifices were taken as uncensored. However, when treated as
censored observations, the 30 ppm and control droups were
significantly different.

Seizures (sometimes causing death) were observed in the 30 and 300
ppm group males and females and in the 1.5 ppm group males. Other
signs of neurotoxicity, including ‘irritability, overactivity,
vocalization, salivation, aggressive behavior and grinding of the
teeth were observed throughout the treatment periods of all phases
in females in the 1.5, 30 and 300 ppm groups. The incidence of 135
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thinness in males in the 300 ppm group was increased as compared to
the controls. The neurological signs were not observed during the
reversibility period.

Body weight gain was affected in the 30 ppm group males and the 300
pPpm group males and females. (This parameter was tabulated for all
of the animals in the study rather than reporting each phase
individually.) During the first week of treatment, mean body weight
gain was 42% and 46% of the control value in the 300 ppm group
males and females, respectively. Weight gain for weeks 0-13 was 89%
and 93% of the control value for the 300 ppm males and females,
respectively. After 52 weeks of treatment, the values were 85% and
82%, respectively; overall weight gain was 82% and 75% of the
control value. For the 30 ppm group males and females, the values
were 94% and 89% of the control value, respectively, after one week
of treatment, 94% and 98% after 52 weeks and 93% and 77% overall.
During the reversibility period, weight differences remained
between the 30 and 300 ppm dgroup males and females and the
controls.

Mean food consumption was decreased during the first week and the
first two weeks in the 300 ppm group females and males,
respectively, but was comparable to the controls for the remainder
of the study. Food conversion efficiency was decreased in the 300
ppm group males and females but then was comparable to the controls
for the remainder of the study.

Decreased hematology parameters (hemoglobin, hematocrit and RBC
counts) were seen in the 300 ppm males and females at most of the
evaluation periods and in the 1.5 and 30 ppm groups at some of the
periods. Although these changes were statistically significant,
there is a question of their biological significance since the
values were comparable to or sometimes exceeded the pre-treatment
values for the parameters. The prothrombin times were occasionally
decreased and the platelet counts increased in either one or both
sexes in the 30 and 300 ppm groups. Again, the biological
significance of these changes is questionable. At the end of the
reversibility period, the parameters were comparable between the
treated and control groups.

Consistent treatment-related changes were seen in some clinical
chemistry parameters. Increases in cholesterol were seen in the 30
and 300 ppm group males and females at all of the evaluation

periods, however not all of the differences were statistically .

significant. Calcium levels were significantly increased in the 300
ppm group maies and females. Servm protein alterations, including
high total protein, low albumin, high alpha and beta globulins and
low albumin to globulin ratio, were seen in the 30 and 300 ppm
group males and females throughout the study, in the 1.5 ppm group
males after 76 and 81 weeks of treatment and in the 0.5 ppm group
males after 76 weeks of treatment. At the end of the reversibility
period, females in the 300 ppm group still had elevated cholesterol
and calcium concentrations along with high total protein, alpha and
beta globulins and low albumin to globulin ratios.

0 .
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Dramatic alterations in thyroid function were seen as the result of
treatment. TSH levels were increased in the 30 ppm group males and
in the 300 ppm group males and females. After one week of
treatment, the TSH levels in the 300 ppm group males and females
were 4.3X and 2.2X the control levels, respectively; the level for
the 30 ppm group males was 2.5X the control value. T, levels were
dramatically reduced in the 300 ppm group males and females with
both values being zero after one week of treatment. Statistically
significant decreases in T, values were seen in all the treated
groups at some time points during the study. During the
reversibility period, the TSH and T, levels in the females were
comparable to the controls. The TSH levels in the 300 ppm group
males remainec significantly elevated throughout the reversibility
period, although the values decreased at each successive time
point. The T, levels in the treated males were not comparable to the
control group until 11 weeks of the reversibility period.

Changes in urinalysis parameters included lower pH values in the
treated animals with some statistically significant differences in
the 30 and 300 ppm groups at some time points. Protein values

i tended to be elevated in the higher dose groups with significant
differences in the 300 ppm group females after 49 and 90 weeks of
treatment. After 87 weeks of treatment, males in the 30 and 300 ppm
groups also had 51gn1f1cant1y elevated urine volumes with decreased
specific gravities. During the reversibility period, the pH and
protein changes were still observed.

On gross necropsy of animals which died or were sacrificed during
the treatment period, the incidence of large and/or pale kidneys
and large livers, adrenals and thyroids were increased in the 300
ppm group males and females. The incidence of large parathyroids
was also increased in the 300 ppm group males. At the scheduled
interim necropsy (after 52 weeks of treatment), the incidences of
large livers and thyroids were increased in the 30 ppm group males
and in the 300 ppm group males- and females. - At the necropsy
following the reversibility period, large kidneys and livers were
observed in the males in the 30 and 300 ppm groups and the 300 ppm
group, respectively. At the terminal sacrifice, the incidences of
large and pale kidneys were increased in males and females in the
30 and 300 ppm groups. There were also increases in the incidences
of granular kidneys, large livers and large thyroids in males in
the 390 ppm group and males and females in the 300 ppm group.

Changes in organ weights were relatively consistent regardless of
the time at which the necropsy was conducted. At the interinm
necropsy, absolute and relative weights of the liver and thyroids
were increased in the 30 and 300 ppm group males and females. At
the necropsy following the reversibility period, the relative
weights of a variety of organs were increased, mostly in the 300
ppm group males and/or females including the adrenals, heart
kidneys, lungs, testes and thyroids; the relative weight of the
liver was also increased in the 30 ppm group females. Some of the
changes may have been treatment-related, however others may have
resulted from the decreased terminal body weight in the 300 ppm

¢ 141

w



gﬁ&ﬁﬁg

-35-

group males (statistically significant) and females. At the
terminal necropsy, the absolute weight of a variety of organs was
increased in the 300 ppm group males and females mostly; the weight
' of the thyroid was increased in the 300 ppm group females and all
the treated males. The relative weights of a larger variety of
organs was increased in the 30 and 300 group males and/or females,
mostly. Again, the significance of some of the changes is
questionable due to the decreased terminal body weights of the 30
ppm group females and the 300 ppm group males and females.

On histopathology, the incidence and severity of progressive senile
nephropathy was increased in the 300 ppm group males and females
during the toxicity phase and in the 30 and 300 ppm group males and
females during the carcinogenicity phase. At the necropsy after the
reversibility period, the incidence was higher in the 30 and 300
ppm group females and the severity was greater in all the treated
animals. There were a wide variety of histological changes in the
liver in all phases of the study. The incidences of the findings
were essentially comparable to the controls and do not offer an
explanation for the consistent increase in liver weight in the 30
and 300 ppm groups. Other non-neoplastic changes were seen with
comparable frequency in the treated and control groups.

Benign and malignant neoplastic changes were observed in the
thyroid gland in increased incidences in all the treated animals as
compared to the control group. However, only the 300 ppm group
males and females exceeded the historical incidence of these
tumors, either alone or in combination, for thlS strain of rat in
this laboratory.

The study demonstrated that fipronil is carcinogenic to rats at
doses of 300 ppm in males (12.68 mg/kg/day} and famales (16.75
mg/kg/day) .

The No Observed Effect Level (NOEL) = 0.5 ppm for males 10.019
mg/kg/day) and females (0.025 mg/kg/day)

The Lowest Observed Effect Level (LOEL) = 1.5 ppm for males (0.059
mg/kg/day) and females (0.78 mg/kg/day) based on an increased
incidence of clinical signs and alterations in clinical chemistry
and thyroid parameters.

The Maximum Tolerated Dose (MTD) = 300 ppm for males (12.68
mg/kg/day) and females (16.75 mg/kg/day) based on an increased
incidence of clinical signs, decreased body weight gain, decreased
food consumption, altered clinical chemistry and thyroid parameters
and necropsy findings.
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Primary Review by: Stepghen C. Dapson, Ph.D.,&Apzw\.e‘ ‘0" 3[1_:{/%{-
Senior Pharmacologist, Review Section I, TB II/HED (7509C)

Secondary Review by: Yiannakis M. Ioannou, Ph.D., D.A.B.T, 44%/4294577}[
Section Head, Review Section I, TB II/HED (7509C)

DATA EVALUATION RECORD

Study Type: Teratology - Developmental Toxicity
Species: Rat Guideline: §83-3 a

EPA ID No.s: EPA MRID # 42977903
EPA DP Barcode D197450
. EPA Submission No. S454829
. EPA Pesticide Chemical Code 129121
Toxicology Chemical Code [new chemicall

Test Material: MR 46,030 (93% a.i., with 7% M&B 46136, Lot No.:
IG8444, Batch No. JJIJW 2070)

Synonyms: Fipronil, S5-amino-1-(2,6-dichloro-4-trifluoromethyl
phenyl) -3-cyano-4-trifluorcmethyl sulphinylpyrazole,
C1,HsC12FN4OS, Molecular wgt 437

Sponsor: Rhone-Poulenc Ltd.
Rainham Road South, DAGENHAM, Essex, RM10 7XS, UK

Report Title: THE EFFECT OF M&B 46,030 ON PREGNANCY OF THE RAT

Testing Facility: Huntingdon Research Centre Ltd.
P.0O. Box 2, =UNTINGION, Cambridgeshire, PE1l8 6ES, UK

Study Number(s): M&B 235+326/90582
Author(s): Amanda J. =Zrooker, David M. John

Report Issued: August 13, 19%1

Executive Summary: In a developmental toxicity (teratology)

! study (MRID# 42977903), Specific Pathogen Free female rats of the

l Crl: CDR (SD) BR VAF/Plus strain from Charles River, St. Aubin les
Elbeuf, France received either 0, 1, 4, or 20 mg/kg/day M&B 46,030

(93% a.i.) by oral gavage from gestation days 6 through 15,

inclusive.

Maternal toxicity was z=cted at the high dose (20 mg/kg/day) in the
form of reduced body weight gain during the dosing period (82.6%
of ~~rrrol, gestation days 6-18) and to a lesser extent for the
pe including the desing plus post dosing period (90.1% of
conu.ol, gestation days § through 20) and for the entire gestation
period (91.8% of control, gestation day 2 through 20). There was
an increase in water consumpticon in the high dose group throughout
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the study ranging from a 3 to 28% increase as compared to control;
there was an 18% increase over control in the high dose group for
gestation days 6-15. Food consumption was slightly decreased in
the high dose group at the beginning of the dosing pericd
(gestation days 6-11) with an overall reduction of 90% of control
for gestation days 6-15, after which no treatment related effect:
was noted. There was a slight reduction in the high dose group
food efficiency during the dosing period, 27.8, 28.5, 27.0, and
25.3% for the control, low, mid and high dose groups respectively.
The LOEL for maternal toxicity is 20 mg/kg/day with a NOEL
for maternal toxicity of 4 mg/kg/day based on reduced body
weight gain, increased water consumption, reduced food consumption
and reduced food efficiency.

No effects were noted in developmental toxicity parameters. The
LOBL for developmental toxicity 4is greater than 20
mg/kg/day with a NOBL for developmental toxicity of 20
mg/kg/day or higher.

The study is classified as Core Minimum Data (Acceptable) and

satisfies the guideline requirement (§ 83-3a) for a developmental
toxicity (teratology study) in rats.
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A. Materials and Methods: A copy of the *materials and
methods* section from the investigators report is appended.

Teat Compound: Purity: 93% a.i.
bensity: not provided
Description: A white powder
Lot No.: IGB444, Batch No. JJw 2070
Receipt date: May 16, 1989
other provided information: stored at room

temperature in the darx
Contaminants \M&B 46136

vehicle(s): 0.5% methylcellulose

Test Animal(s): Species: Specific Pathogen Free female rats
.. Strain: Crl: CDR (SD) BR VAF/Plus
Source: Charles River, St. Aubin les ElbeuZ,
France
Age: not provided
Body Weight: 165-262 g on arrival
Males: same strain
Animals were received in 2 batches on different days.
ANIMALS WERE RECEIVED TIMED PREGNANT

B. Study Design

This study was designed to assess the developmental toxicizy
potential of M&B 46,030 when administered by oral gavage to
pregnant rats on gestation days 6 through 15, inclusive.

Mating Procedure

ANIMALS WERE RECEIVED TIMED PREGNANT
From the vendor: natural mating was used with the day of matinc
judged by the appearance of sperm in the vaginal smear or the
presence of a vaginal plug. This was considered Gestation Day :.

Animal Busbandry

Animals were xept under standard animal care conditions. The
animals were not acclimatized to the laboratory as they were
received timed pregnant. They received Labsure Laboratory Animzl
Diet No. 1 and tap water ad libitum (food and water were analyzzd
for contaminants).
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Group Arrangement:

_Test Group Dose Level Number Assigned
(mg/kg/day)

Control 0.5% MC 25

Low Dose 1 . 25

Mid Dose 4 25

High Dose 20 25

Dose Administration:

All doses were administered in a volume of 1.0 ml/100g of
body weight/day prepared daily during the dosing period. The
dosing solutions were analyzed for concentration but not
stability. Dosing was based on gestation day 6, 8, 10, 12, and 14
body weight. Doses were based on a range finding study
(provided), A PRELIMINARY STUDY OF THE EFFECT OF M&xB 46,030 ON THE
PREGNANCY OF THE RAT, Study No. M&B/326 where groups of 10 animals
per dose received either 0, 5, 10, or 20 mg/kg/day M&B 46,030 by -
oral gavage from gestation day 6 through 15, inclusive. There was
a dose related decrease in body weight gain and food and water
consumption at cose levels of 10 mg/kg/day and above, no other
treatment related observations were noted. It was concluded from
this study that a suitable high dosage for an embryctoxicity study
in the rat could be 20 mg/kg/day.

Observations

The animals were checked daily for mortality or abnormal
condition. Food consumption was measured from weighday to
weighday. Water consumption was measured from Day 2. The animals
were weighed initially (=Day 1 or 2) and then on Day 2 {second
receipt batch of animal), 4, 6, 8, 10, 12, 14, 16, 18, and 20 of
gestation. Dams were sacrificed on day 20 of gestation.
Examinations at sacrifice consisted of a dissection and
examination for congenital abnormalities and macroscopic
pathological changes in maternal organs. The ovaries and uteri
were examined for the number of corpora lutea, the number and
distribution of live young, the number and distribution of
embryofetal deaths. (divided into early and late), the individual
fetal weight from which the litter weight was calculated, and
fetal abnormalities. Uteri or individual uterine horns without
visible implantation were immersed in a 10% solution of ammonium
sulphide to reveal evidence of embryonic death at very early
stages of implantation.

The fetuses were examined in the following manner: Live young
were examined externally and weighed. Half the fetuses in each
litter were preserved in Bouin’s solution for subsequent free-hand
sectioning to discover visceral abnormalities (Wilson technique);
the remainder were fixed in 74 OP industrial spirit for subsequent
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macroscopic examination, evisceration, clearing and alizarin
staining (modified Dawson technique) for skeletal examination.
Young showing suspected abnormalities were processed by the more
appropriate technique for clarification of initial observations.
All fetuses were sexed by gonadal inspection following
preservation. References for techniques were provided.

Historical control data were not provided to allow
comparison with concurrent controls.

Statistical analysis

The follcwing statistical analysis methods were employed
(from the investigators report):

statistical anslyses were rowtissly perforsed ca litter dats.

Signific-nce tests were norselly two=tailed. %ee®e’
Litter data ' - e s
e aare—— - . ¢ o ¢

. ® oo

The basic sesple unit vas the litter, and due to the preponderssey,

of sen-nernal distributions, non-parsmetric :zalyses hsve qnnum;

proved the mest consistent. .
*

Nesa values of litter size, pre~ and pest isplimtation loss, ’agp

veight, meea pup weight and the incidsace of smewslous

vers analysed by the Kruskal-¥allis testl.

vere made by the non-parsmetric equivsleat of the Willisws* test?

following a significent R statistic.

vhere 73% of the valuss for a given variable consisted of one
valos. ‘lum:unet:ut vas used.

Compliance

] A signed and dated STATEMENT OF NO CONFIDENTIALITY CLAIM was
.provided. .- -

A signed and dated COMPLIANCE WITH GOOD LABORATORY PRACTICE
STANDARDS was provided.

A signed and dated FLAGGING STATEMENT for 40 CFR 158.34 was
providaed. According to the investigators, the study neither meets
nor exceeds the applicable criteria.

A signed and dated DEPARTMENT OF QUALITY ASSURANCE REPORT
AUDIT STATEMENT was prov:.ded
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B. Resaults
Analysis of Teat Compound:

According to the investigators: Analysis of M&B 46,030 in
liquid formulation was within 158% of nominal on all occasions
sampled (mean 107%, range 98-115%). The provided data supported
this statement.

Maternal Toxicity:
Mortality
No animals were reported to have died.

Clinical Observations

No clinical signs attributable to treatment were noted in the
provided data.

Body Weight

The investigators supplied group mean, graphical depiction
and individual animal data, the following table presents body
weight gain data:

Table I: Body Weight Gains (grams)s

Gestation Days:2-6 - 6-186 16-201 6-20 2-201
Control 42.6 93.9 75.9 169.8 212.4
LDT 40.9 94.2 73.8 167.9¢(98.9) 208.9¢98.3
MDT 42.8 88.8(91.6:2 65.9 154.6¢01.00 197.4¢%2.9
HDT 41.9 ~77.62.55 75.4 153.0¢90.1) 194.9(91.8)

1 = calculated by reviewsr from means, 2 = percent of control
2 = Data extracted from M&B/335 Table 3.

The above data indicate that the high dose group gained less
weight than the control during the dosing period (gestation days
6-16) and to a lesser extent for the period including the dosing
plus post dosing period (gestation days 6 through 20) and for the
entire gestation period (gestation day 2 through 20).

Food and Water Consumption
The investigators supplied group mean, graphical depiction

and individual animal data; the following table from the
investigators report presents food and water consumption data:

148




. . olle &6

FIPRONIL 7 RAT TERATOLOGY §83-3A

Table II

Tood and water consusption -~ group mean vilues

Geoup: i 2 3 4
Compound: Contral K&B 46,030
Dose (mg/kg/day): - _ 1 4 20
Group | Mumber Consumprion (g/rat/day) during days of gestation
m::lh =8 6=7 89 " 10-11 12-13 14=15 16-17 1318 {-1¢
Vater coasumption
1 |z [ s 3 w33 4 6 e 3g
2 s 36 3s 36 39 s a2 “ s 38
3 H 37 s E1] 40 40 43 47 47 -39
4 zs a 36 43 < . 50 50 58 ss 45
Food censusption
1 s 29 23 29 2 AN 32 38 3 30
2 23 29 pé 3 29 30 30 32 33 k7 30
3 zs 2 B, 28 0 n k3 13 3 30
4 s 29 2 22 28 0 12 s 6 M

Treataent period Days & o 13 of pragmancy inclusive -

From the provided data, there appears to be an increase in
water consumption in the high dose group during the dosing period,
although prior to dosing there seemed to be increased consumption.
The percents of control were 110.8, 102.9, 116.2, 120.0, 128.2,
122.0, 119.6, and 119.6% for the above time periods (118% of
control for gestation days 6-15). Food consumption was slightly
decreased in the high dose group at the beginning of the dosing
period (gestation days 6-11; 85.7, 75.9, 90.3 and 96.8% for the 6-

-7, 8-9, 10-11, and 12-13 time periods; 90% of control for

- gestation days 6-15), after which no treatment related effect was
noted. A calculation of food efficiency indicates that there was
a slight reduction in the high dose group food efficiency during
the dosing period, 27.8, 28.5, 27.0, and 25.3% for the control,
low, mid and high dose groups; resnerrlvplv
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Grosas Pathological Observations

The investigators supplied izdividual animal dat=, no

treatment related effects were noted.

Cesarean section Observations

Table III: Cesarean Sectlon Observatioxsa
_ Control

Dose:
#Animals Assigned
#$Animals Mated/Inseminated
tAqimlll Pregnant
Pregnancy Rate (%)
Haternal Wastage
#Died
#Died/pregnant
#Non pregnant
#Aborted
#Prenature Delivery

Total Corpora Luteal
Corpora Lutea/dam -

Total 1Implantationsl
Implantations/Dam

Total Live Petusesl
Live PFetuses/Danm

Total Resorptionsi
Barly!
Latel
Resorptions/Dam
Mean PFetal Weight (gm)
Preimplantation Loss(%)

Postimplantation Loss(%)

Sex Ratio (% Male)

25

320
13.:

15
14
1

0.

(5

3.

\0
($))

14.

(1]

3.3

43.7

oli6sd
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LpT
25

0.6
3.98
11.6
5.8

51.9

1 = calculated Dby reviewer frocm individual animal data

2 = Data extracted from M&B/335 Tables &, S and Appendix 5.

¥MDT
25

52.2

EDT
25
25
25
100

21

-

’ *
Oy
O

[0 I S I

Led

. .
0 [+
[}

)
(9}]
.

(@]

No treatment related effects were noted in the abcre data.
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Developmental Toxicity

No treatment related effects were noted in extermal, wvisceral
or skeletal examination data. Txe investigators provided g-oup
summary and individual animal data; however, they did not pzovide
litter incidence {except in individual data) for the skeletzl
variant data, but based on those observartion for fetal incifence
alone and inspection of the indiwvidual arimal data, no treatment
related effect was noted. Tables 6 thrcugh 10 from the
investigators report are appendec.

C. Discussion/Conclusions
a. Maternal Toxicity:

Maternal toxicity was noted at the zigh dose (20 mg/kxg dav)
in the form of reduced body weigzt gain curing the dosing psriod
(82.6% of control, gestation days 6-16) aad to a lesser exts=at for o
the period including the dosing prlus post dosing period (90.1% of
control, gestation days 6 through 20) ané for the entire gestation
period (91.8% of control, gestation day Z through 20). Theze was
an increase in water consumption in the righ dose group thrzugiout
the study ranging from a 3 to 2% increase as comparad to
control: there was an 18% increasz over ccntrol in the hig Zcse
group for gestation days €-15. Food consumption was slight’y
decreased in the high dose group at the teginning of the dosing
period (gestation days 6-11) witZ an overzll reducticz of S5I% ==
control for gestation days 6-15, after which no treatment rz=lated
effect was noted. There was a slight refuction in the high Icse

group food efficiency during the 3osing period, 27.8, 28.z. 1I7.Z,
and 25.3% for the control, low, mid and *igh dosz groups
respectively. :
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i

ii.

b. Developmental Toxicity:
Deaths/Resorptions:

Mo trearment related effscts were noted.
Altered Growth:

Yo trearment related effscts were noted.

iii. Developmental Anomalies:

iv.

%o trearment related effects were noted.
Malformations:

o trearment related effscts were noted.

Study Deficienciles:

No specific study deficiexcies.

Core Classification: Core Minimum Data (Acceptable).

¥aternal Toxicity NOBL = 4 ng/kg/day
¥aternal Toxicity LOEL = 20 mng/kg/day

Developmental Toxicity NOBL => 20 ng/kg/day
Developmental Toxicity LOEL > 20 mg/kg/day
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Primary Review by: Stephen C. Dapsca, Ph. D.i&kpzagl ilf“W\ 15[9+
Senior Pharmacologist, Review Section I, TB II/HED (7505C) -

Secondary Review Lby: Yiannakis M. Zocannou, Ph.D., D.A.B. T M- i?&g' tl
Section Head, Review Section I, T3 II/HED (7508C)

DATA EVALUATION RECORD

Study Type: Teratology - Developmental Toxicity
Species: Rabbit Guideline: §83-3 b

EPA ID No.s: EPA MRID # 42218645
EPA DP Barcode D187450
EPA Submission No. 545482%
EPA Pesticide Chemical Code 129121
Toxicology Chemical Code [new chemicall

Test Material: M&B 4GOBi 95.4% ww, wica JERxes 15236, JR

M&B 45,950 and) of 3 unidentified, Batch No. PGS 963)

Synonyms: Fipronil) S-amino-1-(2,5-dichlcro-4-trifluorcmethyl
phenyl) -3-cyano-4-trifluoromezzyl suiphinylpyrazole,
Cy12H C12FsN4OS, Molecular weighkt 137, Class: phenylpyrazole

Sponsor: Rhone-Poulenc Agrochimie, 14-20 rue Pierre Baizet, Boite
Postale 9163, 7-69263 LYON CEDEX 09, FRANCE

Title of Report: M&3 46030: TERATCLOGY STUDY IN THE RASRIT

Testing Facility: 'fe Science =szszearch Limited
ve, Suffolk, 323 7PX, England

Study Number(s): ©LSR Regcrt Nc: 30/RHAI21/0722
4 ZSR Schedule Y%c: RHA/321/46330

Author(s): ¥V.C. King
Report Issued: November 29, 19990

Executive Summary: In a develorzeatal toxicity (terataslogy)
study (MRID# 42918646), sexually mature virgin female New Zealand
White rabbits from Ranch Rabbits, awley Sown, Sussex, Ingland
received either 0, 0.1, 0.2, 0.5, c= 1.0 za/kg/day M&B 42 uJO

(95.4% w/w) by oral gavage Zrom. ges:atlon Iays 6 through 19,
inclusive.

Maternal toxicity was noted at all Zcse levels tested in the ferm
of reduced body weight gain noted a2z 31l gestation day periods
determined. 3Body weight gains for tZe treztment period {gestation
days 6-20) were 0.30, 0.22, 0.22, .15, arg 0.99 kg for tie 0,

0.1, 0.2, 0.5, and 1.0 mg/kg/day ccss groups, respectivelv, (73,
73, 50, and 20% of control, respec:zively}. For gestation days :zu-

("
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28, the body weight gains were 2.22, 0.1%, 3.24, 0.17, and .2
for the 0, 2.1, 2.2, 0.3, z=& 2.2 =mg/kg.2ay Zcse group
respectively. Fcor gestaziczn davs J-28, tihe Tcdy welght

.57, 5.SC, T.4%, 0.48, ==f T.IZ kg for zz=e T, 2.1, I.Z2,
=4
% = -4 - - b - - - - -
1.0 mg. k3. Zay dcse groups Isspectively {zkhis s 38, =%,
57% ©f conorol for this Time period). 211 trssted groups

less food Than ==zt of s conTral grour during the dosing
{gestation Zfays £-20), 2722, z444, 2484, 42z, and 21%8

3, 0.3, 0.2, 0.8, and 1.7 mc-kg 2ay dose grouss, respect
2 highest Zdose grsups ackieving statisticzal signilicance
gestaticn Zfays £-12 and 1Z-12). Food Eificien was (.3,
£.3, §.2 a=2 4.2% for zhe I, 2.1, 2.2, .3, a=d 1.7 mgi/xg. 2
zroups. respectively. Nc cther sarameters shwed 2 Trsatmesnt
related e=ilfect. The LOEL for maternal toxicity is equal <o
or less tkan 0.1 mg/kg/day with a XNOEL Zfor maternal
toxicity cf less than 0.1 mg/kg/day Zzasef oo rsduced oIy

bojabuary
welght galz, recuced ICCT TCISUIDTLICI &Nl 2fllIiendcy.

Nec effecws were —oted in Zevslcrmental ToxiciTy parzmeters e
LOEL for develcpmental tcxicity is greater than 1.0
mg/kg/day with a NOEBL £or developmental toxiciry of egual
to or greater than 1.3 ng/kg/day.

Core Minimum Zaza (Acceptable;

g - - - E Amerm " ememin =
Xl . - ey SEVRELCTED
5.

(3
[¥3)
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-
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A. Matezials and Methods: = copy ci
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Test Czmpound: MEB 46030
- P =)
Puricy: ST 4% w'w
SengiTy: not trovided
JescripTicn: Fine coifif wh
2s =
B2atchk Ne. F
Receirzt da:z
cther greovides 1nmZormati

i e =
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-
-

*marTerials andé

ra2pert is appenced.

172 DCwlier,
-=3

[0 -- SN

Vekicle’m): -.3% w v aZuscus meIonsocellilzse musilage and
I.3x% W v Tween o
Tegr Az=iImal(s): Srecies: sexually mature wirgin
Strain: New Zealand Whi:ts
Scurse: Fznch Rabbits, Trawley Dcwn. Sussex,
Eng_and
RZe: LI-71 weexs
Zcéy weighT: ZL.E1-4.032 kg at start i osTuiy
¥zles: same strain

Frocedure

ArToZficizl ionseminaTticn Wwas empLoved using o
anize Zucks of eszzilished ferzilicy.
iTzTors, Following lnssTination, esch fezmal
v woth Z5 Z.u. of luceinizizng hermeme (2
co ezsure suscegsiul owvzlazzicon. The Zav cf ilnseminatico
WES 25 SestzTizn Zavy -. It shcull Te nered that
22coriins =s the investigators. I oweexks TTigr o the expectsg Zats
=% smge=-maTocn, the Tatbics wars Lncected with IT L.u. i ke
lUTEeIniTiTig normene I SyoIThTrooize CTvaliaTtico
»imal care condizions a2nd
for 2 minimum 22 1 week.
Svagrs2” ML e Toavees ~o
—-287 SpEeTlLa. Jolel Zerviiss
and “ap water [Ty an auvtomatic

S omeme =)

n s ms T s .
By wTe mvie wrveais ——alRla Dt .
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Group Arrangement:

Test Group Dose Level Number Assigned
‘ (mg/kg/day)

Control 0.5% MC 22

Low Dose 0.1 22

Low Mid Dose 0.2 22

High Mid Dose 0.5 22

High Dose 1.0 22

Dose Administration:

All doses were administered in a volume of S5 ml/kg of body
weight/day prepared daily during the dosing period. The dosing
solutions were analyzed for concentration, homogeneity and
stability. Dosing was based on the most recent gestation day bedy
weight. Dose selection was based on a range finding study LSR
Report No. 90/RHA354/0541, which was not provided.

Observations

The animals were checked daily for mortality or abnormal
condition. The animals were weighed daily. Focd consumption was
determined for the following phases: gestation days 1-5, 6-12, 13-
19, 20-23, 24-28 (all inclusive). Dams were sacrificed on day Z2
of gestation. Examinations at sacrifice consisted of a
macroscopic examination for evidence of disease or adverse
reaction to treatment.... The reproductive tract, complete witx
ovaries was dissected out and the following reccrded: the number
of corpora lutea in each ovary, number of implantation sites, tke
number of resorption sites (divided into early and late), the
number and distribution of live and dead fetuses in each uterins
hor-. In apparently non-pregnant animals, presence of
implantation sites was checked using a staining rechnique
{reference citation provided).

The fetuses were examined in the following manner: The
following were recorded: the weight of individual fetuses, the
weight of individual placentae, external abnormalities of
individual fetuses and placentae. All fetuses were killed by
subcutaneous injection of pentobarbitone sodium. The neck and the
thoracic and abdominal cavities of all fetuses from each litter
were dissected, the contents examined and sex recorded. Following
examination, the fetuses were eviscerated and ore-third of the
fetuses in each litter were decapitated and the heads fixed in
Bouin’s fluid for subsequent examination following free-hand
serial secticning. Torsos and the remaining intact fetuses wers
fixed in industrial methylated spirit (74° o.p.). The eviscerated
fetuses were processed using a modification of the Dawson Alizarin
staining tecknique (reference citation provided) and the skeletons
were examined.
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Historical control data for some parameters were provided to.
allow comparison with concurrent controls.

Statistical analysis

The following statistical analysis methods were employed
{(from the investigators report):

The significance of suggestive inter-group differences was
tested using appropriate statistical tests, each of which
has been specified where significance was found.

The following tests were used:

T-test Bodyweight change
Pearson’s {product Day 6 bodyweight versus
moment) correlation bodyweight change

_ coefficient
Pearson’s (product Day 6 bodyweight versus
moment) correlation absolute bodyweight

. coefficient followed
by analysis of
co-variance

Mann-¥hitney U-test Food consumption
Evaluation of the tests performed on bodyweight data

revealed essentially similar results and only the results
of the t-test have been presented in the report.

Ccmpliance

A signed and dated statement of no confidentiality claims was
provided.

A signed and dated compliance with good laboratory practice
standards was provided.

A signed and dated FLAGGING STATEMENT for 40 CFR 158.34 was
provided. According to the investigators, the study neither meets
nor exceeds the applicable criteria.

A signed and dated QUALITY ASSURANCE INSPECTIONS statezent
was provided.

pryeterseiipyen
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B. Results
Analysia of Test Compound:

According to the investigators the compound was stable in the
dosing solutions for at least 6 hours, the maximum period of time
used for dosing, although they tested concentrations up to 48
hours with little loss (according to the data provided).
Concentration analysis found that during the first week the
solutions were 121, 124, 102, and 82.6% for the 0.5, 1.0, 2.5, and
5.0 mg target concentrations, respectively; and for the last week
the solutions were 111.6, 87.5, 97,2 and 100.2% for the 0.5, 1.0,
2.5, and 5.0 mg target concentrations, respectively.

Maternal Toxicity:
Mortality

One control animal was sacrificed in extremis due to clinical
condition, with the necropsy report showing evidence of an intra-
peritoneal infection.

Clinical Observations

No clinical signs attributable to treatment were noted in the
data provided.

Body Weight

The investigators supplied group mean, graphical depiction
and individual animal data; the following graphical depiction and
rable from the investigators report presents body weight gain
data. As noted on the following table, the body weight gains for
the treatment period' {gestation days 6-20) were 0.30, 0.22, 0.22,
0.15, and 0.09 for the 0, 0.1, 0.2, 0.5, and 1.0 mg/kg/day,
respectively, which is 73, 73, 50, and 30% of control,
respectively. Calculated by the reviewer from means, for
gestation days 20-28, the body weight gains were 0.12, 0.16, 0.14,
0.17, and 0.16 kg for the 0, 0.1, 0.2, 0.5, and 1.0 mg/kg/day dose
groups, respectively. For gestation days 0-28, the body weight
gains were 0.57, 0.50, 0.49, 0.46, and 0.38 kg for the 0, 0.1,
0.2, 0.5, and 1.0 mg/kg/day dose groups respectively (this is 88,
86, 81, and 67% as compared to control for this time pericd). It
is apparent that all treated groups gained less weight than that
of the control group.
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FIGURE 1

Bodyweight change of females during gestation
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Food Consumption

The investigators supplied group mean, and individual animal

‘data, the following table from the investigators report presents
food consumption data:

Food intake - group mean values (g/rabhit/day)

Group : 1 2 3 4 5
Compound : Control -e-cec-e--- M&B 46030 ---------
Dosage (mg/kg/day) : 0 0.1 0.2 0.5 1.0
Days of gestation
Group 1
1-5 6-12 13-19 20-23 28-28 (-0
1 Mean 185 187 184 151 132 A74%
sD 31 26 26 30 32
n 19 18 19 18 18
2 Mean 169 mn 157 148 133 A444
D 39 33 48 3?2 25
n 19 18 18 19 19
3 Mean 181 168 166 156 131 A4494
SD 27 41 46 32 38
n 21 21 21 21 21
4 Mean 186 180 146" 156 131 R43¢
SD 25 27 51 22 36
n 18 18 17 15. 17
5 Mean 178 165* 124™ 135 130 ALsg
SO 21 21 50 35 28
n 18 18 17 17 18

1 'z calenlabid by revinver Eram meang

D  Standard dewviation.

n Number of animals.

* Food intake with respect to Days 1-5 significantly different from
Controls, P<0.05 {Mann Whitney U-test).

**  Food intake with respect to Days 1-5 significantly different from
Controls, P<0.01 (Mann Whitney U-test).
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From the provided data, all treated groups consumed less food
than that of the control group during the dosing period (gestatiozn
days 6-20), 2748, 2444, 2494, 2438, and 2158 gm for the 0, 0.1,
0.2, 6.5, and 1.0 mg/kg/day dose groups, respectively (the 2
highest dose groups achieving statistical significance for
gestation days 6-12 and 13-19). Food Efficiency during the dosing
pericd was 10.9, 9.0, 8.8, 6.2 and 4.2% for the 0, 0.1, 0.2, 0.5,
and 1.0 mg/kg/day dose groups, respectively; note the considerable
decrease in the 2 highest dose groups.

Gross Pathological Observations

The investigators supplied individual animal data, no
treatment related effects were noted.

Cesarean Section Observations

Table III: Cesarean Section Observationsa

Dose: Cont. LDT LMDT HMDT HDT HC
#Animals Assigned 22 22 22 22 22
i #Animals NMated/Insenm. 22 22 22 22 22
#Animals Pregnant 20 21 21 18 19
Pregnancy Rate (%) 90.9 95.5 95.5 81.8 86.4
Maternal Wastage
#Died 1 0 0 0 0
sNon pregnant i 1 1 4 3
2Aborxrted 0 1 0 0 0
#Total 1lit. loss 1 17 0 0 0
Total litters 19 13 21 18 18
Total Corpora Luteal 204 211 219 188 195
Corpora Lutea/dam 11.4 11.1 10.4 10.4 10.8 11.9
Total Implantations? 203 175 181 162 175
Implantations/Dam 10.7 9.2 9.0 9.0 9.7 9.1
Total Live Petusesl 169 157 171 146 155
Live PFetuses/Dam 8.9 8.3 8.1 8.1 8.6 8.3
Total Resorptionsl 34 18 18 16 20
Early! 9 10 9 12 12
Latel 25 8 9 4 8
Resorptions/Dam 1.8 0.9 0.9 0.9 1.1 0.8

Mean Petal Weight (gm) 40.2 41.7 41.0 40.8 39.5 40.8
Preimplantation Loss(%) 6.5 17.1 14.9 14.7 10.3 17.3
Postimplantation Loss(%) 16.7 10.3 9.5 9.9 11.4 9.3
Sex BRatio (Xale/female) 4.774.2 4.1/74.1 4.4/3.8 4.1/74.1 4.5/4.1 4.278.2
1 =« calculated by reviewer from individual animal dJdata; HC = bhistorical

control for 47 studles, mean and low and high data provided.

2 »x Data extractad from MX&B/335 Tables 1, 5 and Appendix S.

Yo treatment related effects were noted in the above data.
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Developmental Toxicity

No treatment related effects were noted in external, visceral
‘or skeletal examination data. The investigators provided group
summary and individual animal data. Tables 6 through 8 from the
investigators report are appended.

C. Diacussion/Conclusions
a. Maternal Toxicity:

Maternal toxicity was noted at all dose levels tested in the
form of reduced body weight gain noted at all gestaticn period
determined. Body weight gains for the treatment period (gestation
days 6-20) were 0.30, 0.22, 0.22, 0.15, and 0.09 kg for the 0,
0.1, 0.2, 0.5, and 1.0 mg/kg/day dose groups, respectively, (73,
73, 50, and 30% of control, respectively). For gestation days 20-

.28, the body weight gains were 0.12, 0.16, 0.14, 0.17, and 0.16 kg
for the 0, 0.1, 0.2, 0.5, and 1.0 mg/kg/day dose groups,
respectively. For gestation days 0-28, the body weight gains were
0.57, 0.50, 0.49, 0.46, and 0.38 kg for the 0, 0.1, 0.2, 0.5, and
1.0 mg/kg/day dose groups, respectively (this is 88, 86, 81, and
67% of control for this time period). All treated groups consumed
less food than that of the control group during the dosing period .
(gestation days 6-20), 2748, 2444, 2494, 2438, and 2158 gm for the
3, 0.1, 0.2, 0.5, and 1.0 mg/kg/day dose groups, respectively (the
2 highest dose groups achieving statistical significance for
gestation days 6-12 and 13-19). Food =Efficiency was 10.9, 9.0,
3.8, 6.2 and 4.2% for the 0, 0.1, 0.2, 9.5, and 1.0 mg/kg/day dose
groups, respectively. No other parameters showed a treatment
related effect. - ~ -
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b. Developmental Toxicity:

i. Deaths/Resocrptions:

i

No treatment related effects were noted.
ii. Altered Growth:

No treatment related effects were noted.
iii. Developmental Anomalies:

No treatment related effects were noted.

iv. ¥Nalformations:

No treatment related effects were noted.

D. Study Deficiencies:

No specific study deficiencies.

E. Core Classification: Core Minimum Data (Acceptable).

" Maternal Toi:icity NOEL < 0.1 mg/kg/day
Maternal Toxicity LOBL =< 0.1 mg/kg/day

Developmental Toxicity NOEBL => 1.0 mg/kg/day
-Developmental Toxicity LOBL > 1.0 mg/kg/day
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DATA EVALUATION REPORT

STUDY TYPE: Multigeneration Reproduction/Rats .33-%)
EPA I.D. NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429186~17
TEST MATERIAL: M&B 46030
SYNONYM: Fipronil
STUDY NUMBER: LSR 92/RHA425/0309
TESTING FACILITY: Life Science Research Ltd
SPOMSOR: Rhone-Poulenc
TI“LE OF REPORT: M&B 46030: Reproductive Performance Study

in Rats Treated Continuously Through Two
Successive Generations

AUTHOR(S) = v.C. King
REPORT ISSUED: June 26, 1992
EXECUTIVE SUMMARY: In a %“wo-generatiom reproduction study

(MRID # 429186-47), 30 males and 30 females per group of CD rats
received ¥&B 46030 continuously in the diet at concentrations of g,
3, 30 and 300 ppm (equivalent to O, 0.25, 2.54 and 26.03 and 0.27,
2.74 and 23.40 mg/kg/day for males and females, respectively) . The
protocol was a standard reproduction study with litters culled to
4 animals per sex on post partum Day 4 and with two matings of the
Fy generation. In addition, physical development was assessed on a
1itter basis by recording the day of onset and completicm of pinna

s

unfolding, hair growth, tooth eruption and eve opening.

parental (systemic) toxicity was noted in the form of the
following: 1) increased mortality in the 300 ppm group nales and
females in the F; and F, generations; 2) decreased body weight gain
pre-mating in the 300 ppm group males and females in the Fy, and F,
generations and in the 300 ppm group females during gestation and
lactaticn in the F, generation; 3) food consumption in the 300 ppm
group males and females during pre-mating in the F, generation; 4)
the absolute and relative weights of the ‘thyroid giands and the
liver were increased in the 30 and 30C ppm group males armd femalies
of the F, and F, generations; the absolute and relative weights of
the ovaries were decreased in the 300 ppm group fenmales in the F,
generation; the absolute weight of the pituitary gland was
decreased in the 30 and 300 ppm group females and the relative
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weight was decreased in all the treated female groups in the F,
parentzl animals; the absolute and relative weights of the testes
in the 300 ppm group males were decreased in the F, parental
animals; 5) increased incidence of centriacinar fatty vacuclation
in the livers of the 300 ppm group females in both the F, and F,
generations; and 6) increased incidence of follicular epithelial
hypertrophy of the thyroid glands in the 300 ppm group males and
females in the F, generation and in the 30 and 300 ppm group
females in the F,; generation.

Reproductive toxicity was noted in the form of the following
findings in the 300 ppm group: 1) clinical signs of toxicity in the
F, and F, offspring; 2) decreased litter size in the F, and F,
litters; 3) decreased body weights in the F, and F, litters; 4)
jecrease in the percentage of F, parental animals mating; 5)
reduction in fertility index in F, parental animals; 6) reduced
post-implantation survival and offspring postnatal survivability in
the F, litters; and 7) delay in physical development in the 300 ppnm
group of the F, and F, litters.

The Lowest Observed Effect Level (LOEL) for parental (systemic)
toxicity was 30 ppm (2.54 mg/kg/day for males and 2.74 mg/kg/day
for females) based on increased weight of the thyroid glands and
liver in males and females; decreased weight of the pituitary gland
in females; and an increased incidence of follicular epithelial
hypertrophy in the females. The No Observed Effect Level (NOEL) for
parental (systemic) toxicity was 3 ppm (0.25 mg/kxg/day for males
ané 0.27 mg/kg/day for females). ‘

The LOEL for reproductive toxicity was 300 ppm (26.03 ng/kg/day for
males and 28.40 mg/kg/day for femaless) based on clinical signs of
toxicity in the F; and F, offspring; decreased litter size in the
F, and F, litters; decreased body weights in the P, and P, litters;
decrease in the percentage of F, parental animals mating; reduction
in fertility index in P, parental animals; reduced post-
implantation survival and offspring postnatal survivability in the
F, litters; and delay in physical development in the F, and F,
offspring. The NOEL for reproductive toxicity was 30 ppm (2.54
mg/kg/day for males and 2.74 mg/kg/day for females).

The study is classified as Core Minimum and satisfies the guideline

requirements (83-4) for a multigeneration reproduction study in
rats. -
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MATERIALS AND METHODS
A. MATERIALS
1. Test Material

Name: M&B 46030

Synonym: Fipronil

Chemical Name: 5-amino-3~cyano-1-(2,6~-dichloro-4~-
trifluoromethyphenyl) -4-trifluoromethylsu’ohinyl-pyrazole

Purity: 95.4% ,

Lot Number: PGS 963

Description: Fine off-yhite powder

Storage Conditioms: 13°C in the dark

Samples of the test material were returned to the sponsor
every six months for re-analysis throughout the study.
Analyses (Appendix 50) showed that the purity of the chemical
remained consistent.

2. Administration: dietary

3. Test Animals

Species: CD strain (of Sprague-Dawley origin)

Source: Charles River U.K. Limited, Kent, England

Age: 5 to 6 weeks at commencement of study

Weight: males: 215 to 168 g; females: 99 to 140 g at

commencement of study
Acclimation Period: Two weeks
Housing: 1 male and 1 female per cage during mating; up to 5
" per sex per cage at other times of the study 0

Environmental conditions: Temperature: target of 21" C
Humidity: target of 55%
Air changes: 15 per hour
Photoperiod: 12 hours light/dark

Food and water: available ad libitum

4. Diet Preparation and Analysis

The diet was prepared fresh weekly by mixing appropriate
amounts of the test substance with SDS Laboratory Animal Diet
No. 2 and was stcred at room temperature. Homogeneity of the
test material in the diets was determined pre-treatment for
the 3 and 300 ppm formulations. The study report states that
stability was determined as part of a preliminary study (LSR
Report No. 90/REA319/0544). During the study, samples of
treated food were analyzed for concentration at the
commencement of treatment (for the treatment 1levels not
assessed for homcgeneity), for the first four weeks of the
study and then at 4-weekly intervals until termination of the
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study.
B. PROCEDURES AND STUDY DESIGN

1. Mating Procedure: Females were paired with males of the
same treatment group in the same cage, avoiding the pairing of
siblings. Observations were made daily for evidence of ejected
copulation plugs and vaginal smears were prepared to examine
for the presence of sperm. The day on which evidence of mating
was observed was designated as Day 0 of gestation; the pairs
were then separated. Pairs were allowed a maximum of three
weeks to mate. For this study, F, females were paired for a
second mating ten days after the weaning of the F/A litters to
produce F,B litters.

Pregnant females were rlaced in individual stainless steel
cages from Day 16-18 post coitum to Day 14~18 post partum and
then in polypropylene cages from Day 14-18 post partum until
weaning.

2. Mating Schedule: The F, parental animals were given test
diets for 71 days before they were mated. Treatment was
continued throughout the mating phase for the 300 ppm group
animals. Treatment for the 0, 3 and 30 ppm groups was
continued through two matings and until they were sacrificed
after the F,B litters were weaned. The 300 ppm group animals
were not mated but were mairtained on the treated diet.
Selection of one male and one fcmale from each litter for the
F, parental generation was made when the F,A litter was weaned
using random numbers after grossly atypical animals had been
excluded. If there were not enough litters to supply 30 males
and 30 females, additional offspring were randomly selected
from each group. These animals were treated for lu weeks prior
to mating; treatment was continued until weaning of the F,
litter. )

3. Dose Selection Rational: Dosages were based on a
preliminary study (LSR Report No. 90/RHA319/0544); the results
of this study are not discussed in the present study report.

4. Animal Adsignment: Fy animals were randomly assigned to
test groups using a random replicate selection procedure which
ensured that not more than one offspring of each sex from each
l1itter was present in each group. Table 1 presents the dosage
groups.
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Table 1: Animal Assignment

Test Groups Dose Animals per group
Number Designation (ppm) Males Females
1 Control ] 30 30
2 M&B 46030 3 30 30
3 M&B 46030 30 30 30
4 M&B 46030 300 30 30-

C. METHODS

i. QObse ti Schedul

a. Parental animals: observations and the schedule for
those observaticns are summarized in Table 2.

Table 2: Observation Schedule

Number of animals

Type of obgervation per gex per Jgroup Frequency
Mortality and clinical all Twice daily throughcut
signs of toxicity the study
Body weight Males Weekly

Females Weekly until matirg

was detected, on Days
0, 6, 13 and 29 post
coitum and on Days 2,
4, 7, 14, 21 and 25
post partum

Food intake all - Weekly for each
generation until
animals were paired
for mating

b. Repreductive performance: The following indices were
calculated:

Percentage mating = Animals mated x 100
Animals paired

Conception rate = Animals that achieved a pregnancy x 100
Animals mated

Fertility index = Animals that achieved a pregnancy x 100
Animals paired

c. Litter observatjons: The following litter observations were
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made (see Table 3). (Note: On day 4 post partum, litters
containing more than 8 offspring were reduced to 8 by randonm

culling, leaving 4 males and 4 females wherever possible.)

Table 3: F,/F, Litter Observations

Obgervation Time of Observation (Day post um)
Number born (live and dead) ' 1

Mortality and litter size Daily

observations of general health Daily

Sex ratio Days 1, 4 (before/after culling), 14 and 25
Body weights Days 1, 4 (before culling), 7, 14, 21 and 25
Physical development Time of pinna unfolding, hair growth,

tooth eruption and eye opening
Observations on individual pups 1

Dead pups were examined grossly for external and internal
abnormalities and a possible cause of death was determined for
pups born or found dead. The following F, and F, indices were
calculated. '

Gestation Length - nunber of gestation days up to and including the day on
which offspring were first observed, with day of mating = Day 1 -

Gestation index = Number of live litters born x 100
Number pregnant

Group mean litter size = Number of live offspring
Number of litters on day of examination

Post~implantation gurvival index (for F, generatinn only) =

Number of offspring on Day 1 post partum x 100
Number cf uterine implantation sites

Live birth index =

Number of live offspring on pay 1 post partum x 100
Total number of offspring on Day 1 post partum

viability index =

N R4 8 o a

b ng x 100
Number of live offspring on Day 1 post partum

Lactation index (Days 7, 14, 21 and 25 post partum) =

Number of live offspring on day cf examination x 100
Number of live offspring on Day 4 after culling

d. Necropsy

1) Parental animals: Fo parental animals that littered
were sacrificed after the F;B litters were weaned. F,;
males and females that produced litters were sacrificed
after the F, litters were weaned. Females that did not
mate, mated but did not give birth or whose litters died
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before weaning were sacrificed with the majority of the
females. Complete gross necropsies were performed on 231
adult animals.

2) Offspring: Pups culled at Day 4, any found dezad, ¥,
weanling pups not selected for continuation on the study,
F,B and F, weanling pups were examined externally amd

internally for macroscopic evidence of abnormalities.

3) Necropsy observations: Gross necrcpsies consisted of
external and internal examinations including the
cervical, thoracic and abdominal viscera. The followimg
tissues (X) were prepared for microscopic examinatiorm=*
and weighed (XX).

XX Ovaries XX Epididymides
XX Uterus/cervix XX Prostate

X_ Vagina XX Seminal vesicles

XX Lesions XX Testes

Additional tissues weighed and examined microscopically
included the 1liver, pituitary and thyroid (with
parathyroids). The thyroid and liver of all adult animals
were examined microscopically. The caudal mammary giancs
were examined microscopically in adult females with total
litter losses.

* Microscopic examinations were performed on the abowe
tissues from all parental rats from Groups 1 and 4, aZl
adult rats that died or were sacrificed during the stucy
and all animals that exhibited gross pathological change.

D. Statistical Analysis: The study report states only that
the significance of suggestive inter-group differences
was tested using appropriate statistical tests, each <f
which was specified where used. Differences with an
associated probability of p<0.05 were considered o b=
statistically significant.

E. Compliance: Signed and dated GLP and Quality Assurance
statements were provided. A signed Flagging Statements
was submitted indicating that the study neither meets ncxr
exceeds any of the applicable criteria of 40 CFR 158.3%.

RESULTS
A. Analyses of Test Diets

Analyses of the 3 and 300 ppm diets for homogeneitTy
showed that the diets were homogzneous with coefficients
of variation of 5.77% and 3.70%, respectively. Stability
analyses for concentrations of 1 and 500 ppm (from study
RHA/319) showed that the chemical was stable for at least
31 days in the basal diets. Analyses of the concentraticm
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of the chemical in the three diets over 36 weeks showed
that the mean percent of the intended concentration
ranged from 92.2% to 97.9%.

B. Systemic (Parental) Toxicity

1. Mortality and clinical sijqns: Seven animals in the F,
300 ppm group died or were sacrificed during the study
including: 1) one rat/sex died during the first week of
the study; these animals were replaced; 2} male died
during Week 24 with blood-stained discharge around the
head; 3) one female died and another was sacrificed after
convulsions, excessive salivation, pallor, abnormal
respiration and limited use of hind limbs on Day 14 post
partum; 4) two females were found dead on Day 17 post
coitum and Day 17 post partum. Two additional animals
wa2re sacrificed, one male in the 30 ppm had decreased
muscular control and a female in the control group had a
marked deterioration in condition. Necropsy examinations
did not reveal any treatment-related findings, however
several of the animals were severely cannibalized. *

Two additional females in the 300 ppm group were observed
to have convulsions during the study but survived to
termination. , -

In the F, generation, one female each in the 30 and 300
ppm groups was sacrificed during parturition due to
prolonged vaginal bleeding. One female in the 300 ppm
group was found dead cn Day 16 post partum and another
was sacrificed with convulsions, edema of the head and
mutilation of the digits. One control group female was
sacrificed after trauma to the buccal cavity.

- A < ¢ Ay Aoty 2-PRE A 2218105 0) 89 >
food conversion efficiency: In the F, generation, body
weight gain was statistically decreased in the 30 and 300
ppm group males as compared to the control groups at Week
1 and in the 300 ppm group males between Weeks 10 and 19.
(Weight was recorded for 26 weeks.) Weight gain was
decreased in all the treated female groups at Week 1 and
in the 300 ppm group at Week 10 (time of mating).. Food
consumption (measured until pairing) was decreased in the
30 ppm group females at Week 1 and in the 300 ppm group
males and females throughout the evaluation periocd. In
general, food conversion efficiency was comparable
between the treated and control groups. In the P,
generation, body weight was lower in the 300 ppm group
males at the time of selection and subsequent weight gain
was low. Body weight in the 300 ppm group females was
also low at selection; weight gain to pairing was
unaffected. The data for these parameters are summarized
in Table 4.
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Table 4: Pre-mating Body Weight, Body Weight Gain, Food Consumption
and Food Efficiency’

Dosage Levels (ppm)~
0 l 3 l 30 l 300
r, Generation Males - Entire Study

Mean pody weight (g)

Week O 138 137 135 140
1 205 203 197 172

10 548 536 530 512

19 668 655 651 622

26 740 721 705 687

Mean body weight gain (g)

Week 0-1 67 ) 66 [ Jakeled 32%nw
0-10 410 399 395 372*%
0~19 530 518 516 482*«
0-26 602 584 570 547

Mean food consumption (g/rat/week)

Week 1 182 183 174 124%it
10 208 203 205 199#xx |

¥aan food efficiency

Week 1 37.0 35.7 35.7 25.0
10 6.7 7.4 8.2 9.3

P, Ceneration Pasmales -~ Premating

Mean body weight (g)

Week 0 121 121 118 117
1 161 158 155 140
10 312 ~ 303 304 290
Mean body weight gain (g)
Week 0-1 40 37e 37 23%%»
0-10 191 182 186 173%%*

Mean food consumption (g/rat/week)

Week 1 154 152 145% 109ttt

10 145 141 141 139%«
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Mean food efficiency

Week 1 26.3 24.4 25.6 21.3
10 2.1 2.0 3.0 4.3
71 Generation Malss - Entirs study
Mean body weight (g)
Weak O 146 144 139 114%%:
1 215 213 207 172
10 588 571 572 504
19 "} 704 686 685 605
Mean body weight gain (qg)
0-10 439 427 433 390%#*
0-19 558 542 546 491w
Meman food consumption (g/rat/week)
Week 1 165 168 167 152%
10 224 211 223 205%
“Mean food efficiency
Week 1 41.7 4.0 40.0 . 38.5
10 7.9 7.2 6.8 6.8

[, )
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Table 4 continued

#1 Generation Females -~ Premating

Mean body weight (g)

Week O 128 133 122 1061ttt
1 170 178 165 146
10 314 327 319 303

Mean body weight gain (g)

week 0-1 42 45** 43> 40
0-.0 186 194 197 197

¥ean food consdmpticn (g/rat/week)

week 1 133 143 136 132
10 149 153 153 161

¥ean food efficiency

week 1 32.3 31.3 31.3 30.3
10 6.3 5.5 6.7 5.3

a Body weight gain was calc

and 44-45 (pages 135-137);

138-140)

= change from Day
= Change from Day
=== Change from Day

4 significantly different

4% significantly
44+ significantly differ

puring the F,
lower in the 300 ppm
change
significantly
ppm group fema
gestation period,
administered. While th
groups du
difference
period,
significant
1 and 20.

1 significantly d
1 significantly differen
1 significantly ¢ifferent from con
from controi (p<0.05)
different from control (p<0.01)
ent from contzol (p<C.001)

~-F.A gestation,
group fema
in body weig

s were not significant.
mean body weight fo
ly decreased in comp

ulated by the reviewer from
food intake data was extrac
86-87) and 46-47 (pages 138-129) of the study report.

efficiency data were extracted from Tables 4-6 {(pages 86~

les was significantly lower.
only the 0,
e body weights were
ring the ges

ted from T

ifferent from control (p<0.05)
t from control (p<0.01)
trol (p<0.001)

Tables 2-3 (pages 83-85)
ables 4-5 (pages
Food consumption and food
88) and 46-48 (pages

body weight was significantly
les at Day O of gestation. The
ht from Day O to Day 20
lower. During lactation,

was also
body weight in the 300
puring the F,~F,B
3 and 30 ppm dosages were
lower in the treated
tation and lactation periods,
buring the Fy~
r the 300 ppm group

the

f gestation
e

males was

arison to the controls at Days

(Weight change was not statistically analyzed.).

puring lactation, body weights for the 300 ppm group females
was significantly decreased in comparison to the controls at

pDays 1 and 25. Data for these parameters are summarized in
Table 5.
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Table 5: Body Weights During Gestation and Lactation®

Dosage Levels (ppm

0 I 3 [30 | 363

F, Generation - Litter A

Mean Body Weight (g}

Day 0 of gestation 1307 306 304 250t

Day 20 of gestation R 458 458 LiBxww
Day 1 post partum 352 357 354 223%3
Day 25 post partum 302 356 353 231t

Mean body weight chazge

Days 1-20 of gectatizn | 156 152 154 2Bux=

| Days 1-25 pcst partunm 10 -1 -1

o

¥, Generation - Litter B

- Mean Body Weight (g}

Day 1 o7 restation 363 361 362 ;
Day 20 ¢: gestation 528 513 516 :
Day>1 post-partum‘ 406 399 40 . !
Day 25 post partum 411 404 400 f

Mean Body Weight Chaznge

Days 1-20 of gestatica | 155 152 154 :

Days 1-25 post partum 5 5 ~1 ‘

2014
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Table 5 continued
P, Generxation
Mean Body Weight (g)
Day 1 of gestation 322 332 321 299%
Day 20 of gestation 474 482 478 441%
Day 1 post partum 378 390 373 322%%
Day 25 post partum 377 378 ;361 327%%%
Mean Body Weight Change
Days 1-20 of gestation | 152 150 157 142
Days 1-25 post partum _;1 -15 -12 -5 .
a Body weights were extracted Erom Tables 11 {page 93), 13 (page 95}, 25 (page

109), 27 (page 111}, 53 {(page 145) and S5 (page 147) of the study report; tody
weight gains were calculated by the reviewer. )
* Change from Day O or 1 significantly different from control (p<0.0S)
=* Change from Day O or 1 significactly different from control (p<0.01)
==* Change from Day O or 1 significantly different from control (p<0.00C1)
1 significzatly different from control (p<0.05)
* +t Significantly different from comtrol (p<0.01)
_ t1t significantly different from ceatrol (p<0.001)

3. Test Substance Intake: Based on food consumption, bcdy
weight and dietary concentrations, the mg/kg/day doses at the
beginning and end of the pre-mating period are presented in
Table 6. :
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Table 6: Test Substance Intake*

- Dosage Levels (ppm)
Males Females
3 [ 30 l 300 3 [ 30 l 300
F, Generatica
Week 1 0.46 4.48 33.96 0.47 4.56 36.39
Week 10 0.16 1.68 16.97 0.20 2.00 20.76
Mean of 10 0.25 2.54 24.7 0.28 2.77 27.51
weeks
P, Generatiom
Week 1 0.40 4.14 45.60 0.39 4.06 44.94
Week 10 0.16 1.69 17.72 0.20 2.09 23.04
Mean of 10 0.24 2.54 27.32 0.26 2.71 29.28
weeks
Mean of two | 0.25 2.54 26.03 0.27 2.74 28.40
generations
a Extracted from T es 7 (page 89) and a9 (page 141) of the study report; means

calculated by the reviewer.

4. Reproductive Performance: Mating and fertility, as well as
jestation lengths ani gestation indices, in the F, generation
vere unaffected by the treatment. However, there was evidence
af a treatment-related effect on the F,~A offspring. Thirteen
pups from nine litters in the 300 ppm group had convulsions
between Days 14 and 20 post partum. The size of the litters in
~he 300 ppm group was significantly lower on Days 1 and 4 post
partum and both the 1live birth and viability indices were
reduced. The body weights of the pups before culling and
weight gain to weaning were significantly lower in the 300 ppm
group.

There was no evidence of a treatment-related effect on any of
these parameters in the F,-B generation in which the highest
dosage group was 30 ppm.

In the F, generation, the percentags of animals mating was
reduced in the 300 ppm group with a reduction in the fertility
index. There was no effect on gestation length, gestation
index or parturition. Four pups in three litters in the 300
ppm group had cocnvulsions on Day 15 post partum and one on Day
18 post partum. Post-implantation survival and offspring
postnatal viability to Day 4 post partum were significantly
reduced in the 300 ppm group with reductions in postnatal
litter size. Post-implantation survival was also reduced in
the 3 ppm (significantly) and 30 ppm groups, but postnatal
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viability was not affected. Mean pup weight for the 300 ppm
group was reduced at Days 1 and 4 (precull) and weight gain to
Day 26 was reduced. Results for the parental animals and the
offspring are summarized in Table 7.

Table 7: Reproductive Performance’

Dosage Levels (ppm) i
0 l3 [30 [300
¥, Generation - Litter A
Median precoital interval
) 1-4 Days: Number (%) 1 27 (96) l 29 (97) l 30 (100) 29 (97)
Males
Number paired 30 30 30 30"
Number mating . 30 30 30 30
Percentage mating 100 100 160 109
Number pregnant 27 30 29 30
Conception rate (%) an 100 97 100
Fertility index (%) 90 100 97 100
Females
Number paired 30 30 30 30°
;ygmber mating 30 30 30 36
Percentage mating 100 100 100 100
Number pregnant 27 30 29 20
‘ Conception rate (%) 90 100 97 100
| Fertility index (%) 30 100 97 100
Gegtation Interval - Number (%)
22 days 8 (33) 11 (37) 9 (31) 4 (14)
1 223 days 7 129) 13 (43) 15 (52) 17 ¢59)
{ 23 days " 9 (38) 6 (20) 5 (17) 8 (28)
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Table 7 continued

Number of live 26 30 29 29

litters born

Gestation index (%) 96 100 100 100

Mean Litter Size - Lactation Day

1 (total) 14.8: 14.0 14.1 12.1%%

4 (pracull) 14.0 13.5 13.7 9.61i1

4 (postcull) 7.8 8.0 8.0 7.4

25 7.8 7.9 7.9 7.2

Live birth index {-!} 98 98 100 83t}

viability index (%) 97 99 97 189%

tactation index (%)

pay 7 100 99 98 100

Day 25 100 99 98 97

sex Ratio (M:F) - 1:1.02 1:1.00 1:0.90 1:0.96

Day 1

Male Mean Pup Wweight (g) = Lactation Day

1 6.7 . 6.8 6.5 6.3%

4 (precull) 9.9 10.2 9.7 8.8%%

4 (postcull) 10.0 10.2 9.8 8.9

25 90.1 90.2 86.7 69.9%1%
e

Female Mean Pup weight (g) — Lactation Da

1 6.3 6.5 . 5.9%

4 (precull) ‘9.3 9.7 9.2 8.3%1t
e

4 (postcull) 9.3 9.8 9.3 8.4

25 84.4 85.1 81.9 66.3%1%

L 2 2 3
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Table 7 continued

F, Generation - Litter B
Median Precoital Interval
1-4 Days: Number (%) |28 (37) 28 (93) | 30
(100)
Males
Number paired 30 30 30
Number mating 29 30 30
percentage mating 97 100 100
Number pregnant 29 30 30
conception rate (%) 100 100 100
Fertility index (%) 97 100 100
Females
Number paired 30 30 30
Number mating 29 30 30
pPercentage mating 97 100 100
Number pregnant 29 30 30
Conception rate (%) 100 100 100
Fertility index (%) 97 100 100
Gestation Interval - Number (%)
22 days 7 (24) 9 (30) 7 (23)
22% days 12 (41) | 9 (30) 13 (43)
23 days 6 (21) 7 (23) 5 (17)
234 days 4 (18) 4 (13) 4 (13)
24 days 0 1 (3) 1 (3)
Number of live - 129 30 30
1itters born
Gestation index (%) 100 160 100
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Table 7 continued

Mean Litter Size — Lactation Day

1 (total) 15.8 15.1 14.9

4 (precull) 14.0 14.7 14.6

4 (postcull) 8.0 7.9 8.0

25 7.9 7.8 8.0

Live birth index (%) 99 99 99

viability index (%) 98 99 99

Lactation index (%)

Day 17 100 96 100

pay 25 99 95 100

Sex Ratio (M:F) - Day 1 | 1:0.97 1:1.02 1:1.01

Male Mean Pup Weight (g) = Lactation Day

1 - 6.6 6.8 6.7

4 (precull) 9.6 9.82 9.6

4 (postcull) 9.9 10.0 9.8

25 0.1 90.4 88.8

Femaie Mean Pup Weight (g) - Lactation Day

1 6.2 6.4 6.3

4 (p?ecull) 8.8 9.3 8.9

4 (postcull) 9.3 9.5 9.2

25 84.2 85.1 82.6

Fl Generation

Median Precoital Interval

1-4 Days: Numbe{_(%) 25 (83) 27 (93) 28 {93) 21 (8%)
_§;§_23xg;_§3mggg (%) 3 (10) 1 (3) 1 (3) 4 (16
Males

Number paired 30 30 30 30

210




Implantation Sites’

,/-‘
! i P i [ S
3
i -19-
- Table 7 continued

Number mating 30 29 29 25
Percentage mating " 100 97 97 83*
Number pregnant 27 29 29 25
Conception rate (%) 90 100 93 96
Pertility index (%1% 90 97 90 80
Females
Number paired 30 30 30 30
Number mating 30 29 30 25
Percentage mating 100 97 100 83
Number pregnant 27 29 27 24
Conception rate (%3 SG 100 93 96
Pertility index (%} 90 97 93 80
Gestation Interval -~ Number (%)d
22 days 9 (35) 3 (10) 3 (11) 3 (13)
22} days 9 ({35) 13 (45) 15 (56) 12 (50)
23 days 6 (23) 7 {24) 7 (26) 5 (21)
234 days 2 (8) 3 (10) 2 (1) 4 (17)
24 - 25% days 0 3 (9) 0 0 '
Number of live litzisrs 26 28 27 23
born
Gestation index (% - 1C0 97 96 96
Mean Litter Size - Zactation Day
1 (total) 13.6 11.9 13.4 11.8
4 (precull) 13.3 12.3 13.0 10.7
4 (postcull) 7.2 7.7 7.9 7.3
25 1.7 7.4 7.8 7.2
Mean Number 14.9 14.1 1s5.1 14.6
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Table 7 continued
Post-implantation survival | 90 84t 85 814
index °
Live birth index (%) 100 98 99 7811t
Viability index (%) 98 99 98 73444
Lactation index (%)
Day 7 100 98 98 98
Day 25 100 97 98 92

. Sex Ratio (M:F) - Day 1 1:0.99 1:0.97 1:1.10 1:6.93

Male Mean Pup Weight (g) - Lactation Day

1 6.5 6.7 6.5 | 6.0¢%
4 (precull) 9.8 - 10.3 9.9 8.6%

4 (postcull) k ) 9.8 10.2 9.9 9.0

25 84.3 88.1 84.7 66.711t

LS 2 ]

Female Mean Pup Weight (g) -~ Lactation Day

1 6.1 -16.3 6.1 5.581¢
4 (precull) 9.1 9.7 9.2 7.8%

4 (postcull) 9.1 9.8 9.2 7.9
25 79.3 83.2 79.6 62.0%tt

k%

a Extracted from Tables 9-10 (pages 91-92), 12 (page 94), 14-18 (pages 96~100),
23-24 (pages 107-108), 26 (page 110), 28-32 (page 112-116), 51~52 (pages 143~
144), 54 (page 146) and 56-60 (pages 148-152)

b One male and one female were found dead during Week 1; they were replaced

¢ This qroup excludes one animal found dead Day 17 post coitus

d Excludes female sacrificed Day 18 post coitum in control group and female ia
the 30 ppm group sacrificed on Day 22 post coitum

e Calculated for F, generation only

% significantly different from control (<0.05)

1% significantly different from control (<0.01)

$11 significantly different from control (p<0.001)

* Change from Day 1 significantly different from control (p<0.05)

** Change from Day 1 -significantly different from control (p<0.01)

*** Change from Day 1 significantly different from control (p<0.0Cl)

5. Offspring Development

There was a statistically significant delay in the onset of
tooth eruption in the Fi-A offspring of the 300 ppm group.
Development in the F,~B offspring of the treated groups was
comparable to the coatrols. In the F, generation, pinna
unfolding was slightly (but not significantly) delayed in the
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300 ppm group. The data for these two parameters in the
affected generations are presented in Table 8.

Table 8: Selected Developmental Parameters®

] Dosage Levels (ppm)
Q 3 30 300

F,A Generation

Pinna Unfoldin

LCay of onset 2.2 2.2 2.1 2.3
Day of 3.4 3.3 3.4 3.5
completion

Tooth Eruption

Day of onsec | 9.7 9.4 9.7 10.4%
Day of 11.7 11.6 11.6 12.0
completion .

F, Generation

Pinna Unfoldin

Day of onset | 2.7 2.5 ] 2.7 3.0
Day of 3.3 3.3 ’ 1.5 3.8
completion

Tooth Eruption

Day of onset 9.3 9.1 9.6 9.3
Day of 11.4 10.6 11.1 ' 11.3
completion

a Extracted from Tables 19 (page 10l1) and 61 (page 153) of the study rezcr=
* Significantly different from control (p<0.05)

6. Necropsy Results

Gross Necropsy - There were no treatment-related effect=s ==
any of the gross necropsy examinations of parental animzis cz
offspring except the incidence of small pups in the 300 pom
group was increased at the necropsy of F, offspring culled a=
Day 4 (7/51 (14%) in the 30C ppm group vs 1/145 (0.7%) iz tke
control group].

Organ Weights of Parental Animals -~ The absolute and relztiwe
Weights of the liver and thyroid were significantly incrsased
in the 30 and 300 ppm group males and females in the F; znd F,
parental animals (30 ppm males in F, generation werz nctc
significantly increased). The absolute and relative weigkts of
the ovaries were decreased in the 300 ppm group females ia the

2135




F, generation. In the F, generation, the absolute weight of the
pituitary gland was decreased in the 30 and 300 ppm group
females and the relative weight was decreased in all the
treated female groups. The absolute weight of the epididymides
and ovaries were increased in the 300 ppm group males and
females, respectively; the relative weights for these organs
wete not stakistically different from the control group. The
absolute and relative weights of the testes in the 300 ppm
group males were decreased. The organ weight data from the
study report are presented in Table 9.
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Table 9: Absolute and Relative Weight of Selected Organs®

Ib ' Dosage Levels (ppm)
| Males Females -
| ° l 3 ‘ 30 l 300 0 | 3 l 30 ‘ 300
¥, Generation
Terminal body T364 761 698.1 en.e 3921 33 393 352.0%
weight
Piawieary A | oo 0011 o001t 0.012 0.016 o015 0.016 o013*
r | ocos 00016 | 0.0016 0.0018 0.0042 0.009 0.0060 0.0038
Liver A | s u3 255 | 34000 16.4 156 173¢ 19.1%*
r |33 338 3.66° s.00%° 419 Y] 457 5.45%
Thyroids A | oo 0.029 0.033¢ 0.084°° 0.026 0.0 0.3 0.036%
" z | 0.0060 00040 | 0.0048° 0.00s4e= | 0.0066 0.0062 - 0.0078 0.0163%°
Ovarics A 0.126 0.132 0131 0.090°=
- ® 0.024 0.0345 0.0335 0.0255%*
¥, Geaeratica
Terminal body 94.1 6743 6147 594,840 369.3 385.1 3673 3583
wcight ‘
Ptsitary A | ooz 0011 o011 0.010 0.016 0.015 0.083%* 0012+
g | o007 00017 | 0.0016 0.0018 0.0045 0.0m9° oome~ | oomse
Liver A | 20 B4 77100 2880 14.0 14 15.5% 19.8%
x | 346 342 401ee 48200 %) £ 4z 5520
Thyroids A | omo 0.030 0.038% 0.0M4%* 0.023 0.024 0.0z 0.033%~
z | o.oou o004 | 0coste= | 00074« | 0.006¢ 0.0062 0.0075° 0.0034%
Ovasies A 0.134 0.i28 0.3 o.115
R 0.0364 0.0333 0.0259 0.0330
Temes A | 396 3.39 3.9 3.700%
r | osm 0.57 0.598 0.628%
Epadidymides A | 1576 - | 1508 1.507 1.445%
x | omwm 02243 | 0.2266 0.2451
.mmmm TS o B vy vepor.

* Sigaificaatly differont from controt (<0.05)
oo Sgnificantly differet from control (<0.01)
sse Sgnificanly differess from coatrol (p<0.001)

Histopathology - There was a significantly increased incidence
of centriacinar fatty vacuolation in the livers of the 300 ppm
group females in both the F, and F; generations. In the F,
generation, there was an increased incidence of follicular
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epithelial hypertrophy of the thyroid glands in the 30 ppm
group males (not statistically significant) and in the 300 ppm
group males and females. In the F, generation, the incidence
of this finding was increased in all the treated males
(significantly increased in the 300 ppm group only) and in the
30 and 300 ppm group females (significantly increased). The
study report states that the incidence was low in the 3 ppm
group and could be considered within the range that might be
expected in an organ which is very sensitive to stimulus in
the rat. The incidences of these histopathological changes are"
presented in Table 9.

Table 9: incidence of Histopathological Changes in the Liver and
Thyroid

Dosage Levels (ppm)

Males Females

0 3 .lau |3oo 0 3 lso Iaoo

- : P, Generation

Number 30 30 2% 29 429 30 30 26
Examined

Liver

Centriacinar | O 0 0 o o o} ] grrn
fatty ) .
vacuolation

i Thyroids

Follicular -0 0 2 10**x | O 0 0 G2
epithelial
hypertrophy

Fl Generation

Number 30 30 30 30 29 30 29 27
Examined

Liver

Centriacinar | O 0 v} 0 1 1 2 6*
fatty
vacuolation

Thyroids

Follicular 0 2 3 g 0 0 T 15%%x

epithelial

hypertrophy
e S —

a Extracted from Tables 43 (pages 128-130) and 70 (pages 166-167) of the study

report.

* Significantly different from control (<0.05)

** Significantly different from control (<0.01)

sxx Significantly different from cecatrol (p<0.001)
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7. Conclusion from Study Report

The study report concluded that the No Observed Effect Level
was 3 ppm.

III. DISCUSSION/CONCLUSIONS

In a two-generation reproduction study, 30 males and 30 females per
group of CD rats received M&B 46030 continuously in the diet at
concentrations of 0, 3, 30 and 300 ppm (equivalent to 0, 0.25, 2.54
and 26.03 and 0.27, 2.74 and 28.40 mg/k4/day for males and females,
respectively). The protocol was a standard reproduction study with

. litters culled to 4 animals per sex on post partum Day 4 and with
two matings of the F, generation. In addition, physical development
was assessed on a litter basis by recording the day of onset and
completion of pinna unfolding, hair growth, tooth eruption and eye
ovening.

In the parental animals (F, and F, generations) of the 300 ppm
group, there was increased mortality and clinical signs of

. toxicity. Seven animals in the F, generation died or were sacrificed
during the study with evidence of convulsions pre-mortenm; two which
survived were also cbserved to have convulsions. Three animals in
the 300 ppm group of the F, generation died or were sacrificed
during the study. One animal each of the 30 ppm group in both the
F, and F, generations were sacrificed during the study.

In the F, generation, body weight gain was statistically decreased
in the 30 and 300 ppm group males as compared to the control groups
at Week 1 and in the 300 ppm group males between Weeks 10 and 19.
Weight gain was decreased in all the treated female groups at Week
1 and in the 300 ppm group at Week 10. Food consumption was
decreased in the 30 ppm group females at Week 1 and in the 300 ppm
group males and females throughout the evaluation period. 1In
general, food conversion efficiency was comparable between -the
treated and control groups. In the F, generation, body weight was
lower in the 300 ppm group males at the time of selection and
subsequent weight gain was low. Body weight in the 300 ppm group
females was also low at selection; weight gain to pairing was
unaffected.

puring the F,-F,A gestation, body weight was significantly lower in
the 300 ppm group females at Day 0 of gestation. The change in body
weight from Day 0 to Day 20 was also significantly lower. During -
lactation, body weight in the 300 ppm group females was
significantly lower. During the F,~FB gestation periocd, there were
no significant differences. During the F-F, gestation period, mean
body weight for the 300 ppm group females was significantly
decreased in comparison to the controls at Days 1 and 20. During
lactation, body weights for the 300 ppa group females was
significantly decreased in comparison to the controls at Days 1 and
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Mating and fertility, as well as gestation lengths and gestation
indices, in the F, generation were unaffected by the treatment.
However, there was evidence or a treatment-related effect on the Fy-
A offsprlng. Thirteen pups from nine litters in the 300 ppm group
had convulsions between Days 14 and 20 post partum. The size of the
litters in the 300 ppm croup was significantly lower on Days 1 and
4 post partum and both the live birth and viability indices were
reduced. The body weights of the pups before culling and weiqght
gain to weaning were significaniiy lower in the 300 ppm group.
There was no evidence of a treatment-related effect c; any of these
parameters in the F,-B generation.In the F, gezmeration, the
percentzge of animals mating was reduced in the 300 zpm group with
a reduction in the fertility index. There was no effect on
gestation length gestation index or parturition. Pour pups in
three litters in the 300 ppm group had convulsions zm Day 15 post
partum and one on Day 18 post partum. Pos*® -implantztion survival
and offspring postnatal viability to Day 4 post partum were
significantly reduced in the 300 ppm group with reductions in
postnatal litter size. Post-lmplantatlon survival was alsc reduced
in the 3 ppm (significantly) and 30 ppm groups, but postnatal
viability was not affected. Mean pup Weight for the 300 ppm group
was reduced at Days 1 and 4 (precull) and weight gain to Day 26 was
reduced.

There was a statistically significant delay in the tmset of tooth
eruption in the F,~A offspring of the 300 ppm group. Development in
the F,-B offspring of the treated groups was comparable to the
controls. In the F, generatlon, pinna unfolding was slightly (but
not significantly) delayed in the 300 ppm group.

There were no treatment-related effects at any zf the gross
necropsy examinations of parental animals or offspring except the.
incidence of small pups in the 300 pum group was increased at the
necropsy of F, offspring culled at Day 4 [7/51 (14%) In the 300 ppm
group vs 1/145 (0.7%) in the control group].

The absolute and relative weights of the liver and thyroid were
s:.gm.flcantly increased in the 30 and 300 ppm grocup males and
females in the F* and F, parental animals (30 ppm males in F,
generation were not s.u;n:.flcantly increased). The absolute and
relative welghts of the ovaries were decreased in the 3GO ppm group
females in the F, generation. In the F, generatlon, the absolute
weight of the pituitary gland was decreased in the 20 and 300 ppm
group females and the relative weight was decreased in all the
treated female groups. The absolute weight of the epididymides and
ovaries were increased in the 300 ppm group males and females,
respectively; the relative weights for these org2ns were not
statistically different from the control group. The absolute and
relative weights of the testes in the 300 ppm groip males vere
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decreased.

o

There was a significantly increaséd incidence of centriacinar fatty
vacuolation in the livers of the 300 ppm group females in both the
F, and F, generations. In the F, generation, there was an increased
incidence of follicular epithelial hypertrophy of the thyroid
glands in the 30 ppm group males (not statistically significant)
arnd in the 300 ppm group males and females. In the F, generatiaon,
the incidence of this finding was increased in all the treated
males (significantly increased only in the 300 ppm group) and in
the 30 and 300 ppm group females (significantly increased).

The Lowest Observed Effect Level (LJOEL) for parental {systemic)
toxicity was 30 ppm (2.54 mg/kg/day for males and 2.74 mg/kg/day
for fomales) based on increased weight of the thyroid glands and
liver in males and females; decreased weight of the pituitary
gland ir females; and an increased incidernce of follicular
epithelial hypertrophy in the females. The No Observed Effect Level
(NOEL) for parental (systemic) toxicity was 3 ppm (0.25 mg/kg/day
for males and 0.27 mg/kg/day for females).

The LOEL for reproductive toxicity was 300 ppm (26.03 ng/kg/day Zor
rales and 28.40 mg/kg/day for females) based on clinical signs of
toxicity in the F, and F, offspring; decreased litter size in the
F, and F, litters; decreased body weights in the F, and ¥, litters;
decrease in the percentage of F, parental animals mating; reduction
in fertility index in F, parental animals; redwced post-
implantation survival and offspring postnatal survivability in the
F, litters; and delay in development in the F, and F, litters. The
NOEL for reproductive toxicity was 30 ppm (2.54 mg/kg/dav fcr males
and 2.74 mg/kg/day for females).
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Fipronil Salmonella

MUTAGENICITY STUDIES

EPA Reviewer: Virginia Dobozy, V.M.D., M.P.H. Signature: %@W
Review Section I, Toxicology Branch I1 Date: 7/t L
Health Effects Division (H7509C) P

EPA Mutagenicity Reviewer: Byron T. Backus. Ph.D. Zignature: {3 a(~¢-\ (20—’LL—*

Review Section 1I, Toxicology Branmch II Jate: Tl
Health Effects Division (H7509C)

DATA EVALUATION REPORT
TEST MATERIAL: M&B 46030 (Fipronil)

TOX. CHEM. NO.: Not provided

P.C. CODE: 129121

STUDY TYPE: Mutagenicity: Salmonella typhimurium/msmmalian microsone
mutagenicity assay

MRID Number: 429186-52

SYNONYM(S): Fipronil; 5-amino-l-(2,6-dichloro-h~trifluoromethylphen;l)-3-
cyano-h—trifluoromethylsulphinylpyrazole

SPONSOR: Rhone-—Poulenc Ltd, Essex, United Kingdom

TESTING FACILITY: Microtest Research Limited, York, United Kingcom

TITLE OF REPORT: Study to Determine the Ability of Y¥&B 46030 zo Inczce
Mutation in Four Histidine-Requiring Strains of Salmenella tvphimuri:mm

AUTHOR(S): C.B. Clare
STUDY NUMBER: MAB 20/S

REPORT ISSUED: October 5, 1988

EXECUTIVE SUMMARY: In two independently performed Szlmenella typhimrium/
mammalian microsome reverse gene mutation assays, stzains TA1335, Tazsiy,
TA98, or TAl0O were exposed to 0.8, &, 20, 100, or 330 zg/place ¥&B =6030
(initial trial) or 25, 50, 100, 200, or 400 pg/plate (confirmatory +-ial) both
in the presence and absence of S-9 activation. The 39 fracticn was Zerived
from Aroclor 1254-induced Wistar rat livers and the zest substance ¥2s
delivered to the test system in dimethyl sulfoxide. These doses wers derived
based on a range-finding study in which M&B 46030 caused substantial toxicity
at 1000 and 5000 pg/plate.

Cytotoxicity was seen in the majority of strains at 300 pg/plzte +/- S9 in the
initial assay; therefore, the high dose was lowered In the confirmataory assay
to 400 pg/plate +/- §9. M&B 46030 was assayed up to a sufficiencly aigh level

Page _2_of _8
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Fipromnil Salmonella

and there was no evidence of mutagenicity in any strain. Results with the
positive controls were adequate to demonstrate assay sensitivicy.

This study is classified as Acceptable and satisfies the guideline requirement
for a gene mutation study [84-2].

A. MATERIALS:

1. Test Material: M&BR 46030

Description: White crystalline solid
Identification numbers: Lot number IGB 438
Purity: 90.6% (see Addendum to the Study Report, p. 39)

Structure: 2, -
H'j\,/
a 2

LA -

Stability: Not reported

CAS number: Not reported

Receipt date: April 18, 1988 )

Solvent used: Dimethyl sulfoxide (DMSO)

Other provided information: The test material was stored in the dark
at room temperature; dosing solutions were prepared immediately
prior to use; analytical determinations were not performed on the
dosing solutions.

[A0)

Control Materials:

Solvent/final concentration: £¥S0/0.1 aL/plate

Positive:
Nonactivation:
Sodium azide 2 ug/plate TALS35, TaloO0
9-Aminoacridine 50 pug/plate TA1537
2-Nitrofluorene 50 pg/plate TA98
Activation:
2-Aminoanthracene 5  pug/plate TA98, TAl00 only

3. Activation: S9 derived from male Wistar (150-300g)

_x_ Aroclor 1254 _x  induced _X rat _x_liver
___ phenobarbital  _ noninduced ___ mouse . lung
____ none ___ hamster ___ other
___ other ___ other

Page _3_ of
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The rat liver S9 homogenate was prepared by the performing laboratory. The
$9 mix was prepared as follows:

Component: Volume/100 mL:

500 mM Sodium phosphate buffer (pH 7.4) 57.56 .

60 mg/mL Glucose-6-phosphate 10.00

25 mg/mL NADP 10.00

250 mM MgCl, 8.00

1 mg/mL L-histidine HCl 2.00

1 mg/mL D-biotin 2.44

S-9 10.00 (10%)

. Note: For the nonactivated tests, the above cofactor solution was prepared

with 30 mL of sterile distilled water substituted for glucose-6-
phosphate, X¥ADP, and the S9 homogenate. -

4. Test Organism Used: S. typhimurium strains
TAS7 x __ Ta98 x _ TA100 TA102 “TAl104
x _ TA1535 x _ Tals537 TA1538

list any others:

Test organisms were properly maintained? Yes.
Checked for appropriate genetic markers (histidine dependence,
rfa mutation, and ampicillin resistance)? Yes.

R e e s 9

5. Test Compound Concentrations Used:

Mutation assav:

(a) Preliminary Cvtotoxicitv Assay: Five doses (8, 40, 200, 1000, and
5000 pg/plate) were avaluated with and without $9 activation using
strain TA100. Three plates were used per dose, per condition for
the test substance, and five plates were used per condition for the
negative and positive controls.

(b) Mutation assav:

. Initial Trial: Five do.es (0.8, &, 20, 100, and 500 upg/plate)
were tested with and without S9 activation using all strains.
Three plates were used per strain, per dose, per condition for
the test substance, and five plates were used with and without
§9 activation for the negative and positive controls.

° Confirmatory Trial: Five doses (25, 50, 100, 200, and
400 pg/plate) were evaluated as described for the initial
trial.
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Fipronil Salmonella

B. TEST PERFORMANCE:

1.

Type of Salmonella Assay: Standard plate test
Pre-incubation (
"Prival" modification

Spot test

) minutes

[T

Mutation Assays: A mixture containing 0.1 mL of the appropriate
concentration of the test material, solvent or positive control, 0.1 mL

" of an overnight bacterial culture of the appropriate tester strain, and

1.0 mL of the S9-cofactor mix or cofactor solution was added to 2.5 mL of
unsupplemented top agar. The contents of the tubes were mixed and poured
onto minimal Davis agar; plates were incubated at 37°C for at least two
days. Following incubation, revertant colonies were counted, and means
and standard deviations were determined. In addition, the background
lawn growth was evaluated for signs of cytotoxicity. .

Evaluation Criteria:

(a) Valid assay: The assay was considered valid if: (1) the mean number
of revertant colonies in the solvent control fell within the
provided expected spontaneous range for each tester strain; (2) the:
positive controls induced a positive response; and (3) no more than
5% of th2 plates were lost due to contamination or other unexpected
events.

(b) Positive respomse: The test material was considered positive if it
induced a reproducible, dose-related increase in mutant colonies of
strains TA98 or TAl00 that was at least 2 2-fold higher than the
solvent control or z 3-fold higher than the solvent control for
strains TA1535 or TA1537. The increases must also be accompanied
"by significant F-statistics”,; the p-value was not reported.

C. REPORTED RESULTS:

1.

Preliminary Cytotoxicity Assay: No data were reported from the pre-
liminary cytotoxicity assessment conducted with 8 to 5000 ug/plate +/— 59
M&B 46030. The study author indicated that the two highest dose levels
with or without S9 activation (1000 and 5000 ug/plate} were cytotoxic.
Accordingly, .a dose range of 0.8 to 500 pug/plate was selectad for the
nonactivated and S9-activated mutation assay.

Mutation Assay:

(a) Initial Trial: Cytotoxicity, as indicated by a reduction in the
background lawn of growth, was observed at the highest nonactivated
dose (500 ug/plate) in all strains and at 500 pg/plate + S9 in all
nonactivated strains but TA100 (Table 1). However, no appreciable
increase in the number of revertants was seen at any concentration.
By contrast to the uniformly negative results with the test
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Fipronil Salmonella

material, the positive controls produced marked increases in
histidine revertants in the corresponding tester strains.

(b) Confirmatory trial: Representative results from the confimatory
assay are presented in Table 2. Due to cytotoxicity at 500 ug/plate
+/-— S9 in the initial trial, the high+dose selected for the
confirmatory assay was lowered to 400 pg/plate +/— S9. As shownm,
M&B 46020 was neither cytotoxic nor mutagenic at any level.
Allstrains responded to the mutagenic action of the appropriate
nonactivated or S9-activated positive control.

From the overall results, the study author concluded that M&B 46030 was not
mutagenic in this bacterial assay system.

D. REVIEWERS' DISCUSSION/CONCLUSIONS: We assess that the study author’s
interpretation of the data was correct. M&B 46030 was evaluated over a
concentration range that included a cytotoxic level (500 ug/plate +/- §9),
but failed to induce a mutagenic response in two independently performed
trials. The sensitivity of the test system to detect mutagenesis was
adequately demonstrated by the responses induced by the nonactivated positive
controls. Although the S$9-activated positive control (5 ug/plate 28A) was
not tested with strains TA1535 or TA1537, the results with strains TA98 and
TA100 clearly indicated that the §9 fraction was biclogically active. Ve,
therefore, assess that the lack of testing strains TA1535 or TAl337 with a
promutagen did not affect the outcome of the study. The study provided
acceptable evidence that M&B 46030 is not mutagenic in this bacterial test
system.

E. QUALITY ASSURANCE MEASURES: Was the test performed under GLP? Yes. (A
quality assurance statement was signed and dated October 7, 1988."

')

APPENDIX ATTACHED? No.

226
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"FIPRONIL GUIDELINE SERIES 84-2: MUTAGENICITY

MAMMALIAN CELLS IR CULTURE GENE MUTATION

EPA Reviewer: Virginia Dobozy K V.M.D.,K M.P.H. Signature:(;/ Aﬁ;rdifa,
Review Section I, '
Toxicology Branch II/HED (7509C) Date: Sr2/9¢
EPA Mutagenicity Reviewer: Byron T. Backus, Ph.D. Signature: —
Review Section 1I,
Toxicology Branch II/HED (7509C) Date: fl 11 (‘L‘f

DATA EVALUATION REPORT

TEST MATERIAL: M&B 46030 (Fipronil)

TOCX. CHEM. NO.: Not provided

PC _CODE: 129121

STCDY TYPE: Mammalian cells in culture gene mutation-assay in Chinese hamster
V79 cells (HGPRT)

MRID NUMBER: 429186-51

SYNONYM/CAS NUMBER: Fipronil; 5-amino-1-(2,6-dichloro-4-trifluoromethyl-
phenyl) - 3-cyano-4-trifluoromethylsulphinylpyrazole

SPONSOR: Rhone-Poulenc Agrochimie, Lyon, France
TESTING FACILITY: Pharmaco-LSR Ltd., Suffolk, England

TITLE OF REPCRT: M&B 46030: Investigation Of Mutagenic Activity At The HGPRT
Locus In A Chinese Hamster V79 Cell Mutation System

AUTHOR: J.M. Lloyd

\_ STTDY NUMBER(S): Authorized Final Report: LSR Report No. 90/RHA304/0418:
Amended Final Report No. 93/RHA304/0566

REPORT ISSUED: Authorized Final Report: December 5, 1990; Amended Final
Report: June 29, 1993.

EXECUTIVE SUMMARY: -In two independent Chinese hamster V79 cell HGPRT forward
gene mutation assays, M&B 46030 was assayed at intended concentrations of 0.8,
4, 20, 100, or 500 ug/mL +/- S9; actual concentrations based on analytical
concentrations ranged from 1.13 to 385.65 pg/mL in Trial 1 and 1.62 to

317.95 pg/mL in Trial 2. The S9 was derived from Arochlor 1254-induced CD rat
livers, and M&B 46030 was delivered to the test system in dimethyl sulfoxide.

M&B 46030 was neither cytotoxic nor mutagenic in the presence or absence of S9

up to insoluble levels (2=100ug/mL +/- 89). Findings with the positive
controls confirmed the sensitivity of the test system to detect mutagenesis.

229
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FIPRONIL MAMMALIAN CELLS IN CULTURE GENE MUTATION

The study is classified as Acceptable and satisfies the requirements for an in
vitro mammalian cell forward genme mutation study (84-2). '

A. MATERIJALS:

1. Test Material: M&R 46030 v .

Description: Off-white powder
Identification No.: Batch ¥o. JJW2092/1
Purity: 97.2%

Receipt date: July 13, 1983

Stability: Not determined

Structure:

CAS No.: Not provided

Solvent used: Dimethyl sulfoxide (DMSO0)

Other provided information: The sub-sample of the test material used
in this assay was stored at room temperature in the dark. Dosing
solutions were prepared fresh for each phase of testing; achieved
concentrations were determined analytically.

2. Medium: Dulbecco’s modified Eagle’s minimal essential medium with 10%
fetal calf serum and antibiotics

3. Control Materials:

Solvent/final concentration: - DMSO/1X

Positive:

Nonactivation (concentrations, solvent): Ethyl methanesulfonate
(EMS) was prepared in sterile distilled water to yield a final
concentration of 1000 pg/ml.

Activation (concentrations, solvent): Dimethylbenzanthracene (DMBA)
was prepared in an DMSO to yield a final concentration of 10 pg/mL.

Note: DMBA was also included in the nonactivated phase of testing.

4. Activation: S9 derived from young male CD (=200 g body weight;
Charles River Breeding Laboratoery, Kent, England)

X__ Aroclor 1254 X induced X__ rat X liver
phenobarbital roninduced mouse lung
none : hamster other
other ) other

230
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FIPRONIL MAMMALIAN CELLS IN CULTURE GENE MUTATION

The S9 liver homogenate was prepared by the performing laboracory,
stored at -196°C and used within 6 months.

o? The S9 mix contained the following components:
Component Quantity
0.4 M MgCl,/1.65 M KC1 0.2 mL
0.1 M Glucose-6-phosphate (sodium salt) 0.5 mL
0.1 M NADP (sodium salt) 0.4 oL
S9 homogenate 3 mL
0.1 M phosphate buffer (pH 7.4) to a final volume of 10 mL

5. Test Cells: Mammalian cells in culture

mouse lymphoma L5178Y cells

Chinese hamster ovary cells

X V79 cells (Chinese hamster lung fibroblasts)
other (list):

. Properly maintained? Yes.
Periodically checked for mycoplasma contamination? Yes.
Periodically checked for karyotype stability? Not reported.
Periodically "cleansed" against high spontaneous background?
Not reported.

6. Locus Examined:

thymidine kinase (TK)

selection agent: bromodeoxyuridine (BrdU)
(give concentration) fluorodeoxyuridine (FdU)
X__ hypoxanthine-guanine-phosphoribosyl transferase (HGPRT)
selection agent: §-azaguanine (8-AG)
(give concentration) 10 yg/ml. &6-thioguanine (6-TG)
" Na*/K*ATPase )
selection agent: ouabain

(give concentration)

other (locus and/or selection agent; give details):

7. Test Compound Concentrations Used:

(a) Preliminary cytotoxicity assay: Five concentrations (0.8, 4, 20,
100 and 500 pg/ml) were evaluated with and without $9 activation. -
Duplicate cultures were assayed per dose, per condition.

(b) Mutation assays: Two independent assays were performed with
five concentrations (0.8, 4, 20, 100, and 500 pg/ml +/- S9) of
the test material. ’
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FIPRONIL MAMMATLTAN CELLS IN CILTGRE GENE MUTATION
B. TEST PERFORMANCE:

1. Cell Treatments:

(a) Cells exposed to test zompound, solvert or posizive controls for:
3 hours {nonactivaced) 3 hours (active-zdy :
{b) Afrter washing, cells were cultured for 7 Zaws
{expression period) before c=ll selection.

(c) After expression, 103 celis/2ish (3 dishes) werz zdided co each of
ctriplicate dishes and were cultured for _5_dars In selection
medium to determine numbers of mutants anc 200 ze_1s/4ish
(3 dishes) were cultursd for _6_ days without =slscticn medium o
determine cloming efficiency (CE).

2. Statistical Methods: The dzra wera not evaluated frr s<aristical
significance.

3. Evaluation Criteria: No crizeria were provided to sralmate assay
validity, a positive responss, or che biolozical sipxificarce of the
findings.

C. REPORTED RESULTS:

1. Preliminarv Cytotoxicity Assav: The preliminars cywxzsxicizy assay
was performed with five test material doses fanging Zrem 0.3 ro
500 pg/mL +/-59. The repor:t stated that the —wo higtes= deses (100
and 500 ug/mL) with and withsut S9 activatica formed 2amogenous
suspensions with the ~ulture medium. There was, hewsver, =g
indication of cytotsxicity ac any zonactivatzd ¢r S%-zc=ivasad
concentration. Based on these finfings, cemzaradle oses wsre
selected Ior the mutation assays.

2. Mutation Assays:

(a) Nonactivated conditions: Representative daza fom the =wo
nonactivated trials are pgresec-ed in Tzale 1. r zeviewers
noted the borderline acceptable absolurs posttr=acent survival
{~49%) Tor the solvent controls in hoth trials ac concluded thas

the outcome of the Study was wot adverssly zffer-sc. as further
shown, M&B 46030 was nei-her c7totoxic zor mutagenis- in tha

absence of S9 activation. Although sporadic inrmezses iz the
mutation frequency (MF) were szen, they were nor dese-related or
consistent. By contrast. the jositive control (“CCO pg/mL EMS)
induced marked increases in tozzl mutan:r co-onies zod the MF in
both trials.

232
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FIPRONIL MAMMALIAN CELLS IN CULTURE GENE MUTATION

(b) S9-activated condizions: In agreement with the nonactivated
results, there was o reproducible evidence that M&B 48030 was
cytotoxic or that zxposure off V79 cells to the test material
increased the fregzency of forward mutations at the HGPRT locus
(Table 2). Marked increases in the MF were, however, cbserved in
cultures treated with the positive control (10 pg/mL DMBA).

W

Analvtical Determinatiozs: . The analysis of dosing solutions prepared
for the two mutation assays indicated that lower levels (0.8, 4.0, an
20 pg/ml) contained appzeciably higher test material concentrations
chan intended (~141, 134, and 116% of the target for Trial 1 and -203,
144, and 119% of the tazget for Trial 2, respectively). Achieved
levels for the 100 pg/mi dosing suspensions were within 10% of the
target; however, the hizhn dosing suspensions (500 ug/mL) contained
appreciably less test mzterial than intended (385.65 pg/mL -- 77% in-
Trial 1 and 317.95 ug/mi -- 64% in Trial 2). The study author
attributed the differenrss between intended and actual concentrations
o compound insclubilitw. We assess that since M&B 46030 was assayed
to insoluble levels with no effect, the discrepancies between actual
and intended concentratians did not compromise the study.

2ased on the overall findirngs, the study author concluded that M&B 46030
was not zutagenic in this msmmalian cell gene mutation assay.

D. RZJIEWERS' DISCUSSION AND T¥TERPRETATION OF RESULTS: We assess cthat the
s—udy was properly conducted and we agree with the study author’s
cenclusicns: M&B 46030 was zssayed up to insoluble levels (2-1C0 pg/mL
+/-59) but failed to induceg a cytotoxic or mutagenic response iz Chinese
hzmster 779 lung fibroblasts. Additionally, the sensitivity of the test
svstem o detect mutagenesis was adequately demonstrated by the zesults
shtained with the nonactivazzd (1000 pg/aL EMS) and S9-activated (10 ug, =L
CMBA) positive controls. Wz concluded, therefore, that the studv provided
scceptable evidence that M&® 46030 is not mutagenic in this in witre
rammalian cell gene mutation assay.

E. CUALITY ASSURANCE MEASURES: Was the test performed under GLPs?
signed qualicy assurance stztement was dated June 29, 1993.)

Tage _7 _of _8
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EPA Reviewer: Virginia Dobozy, v.M.D., M.P.H. Signature:
Review Section I, Date: dd?&_m-gﬂ/ép
Toxicology Branch II/HED (H7509C) Y

EPA Mutagenicity Reviewer: Byron T. Backus, Ph.D Signature: {;~q\4a.‘ - (3 —~JZ"‘

Review Section II, Date: riqtax
Toxicology Branch II/HED (H7509C) ) N

DATA EVALUATION REPORT

TEST MATERIAL: M&B 46030 (Fipronil)

TOX. CHEM. NUMBER: Not provided

PC_CODE: 129121

STUDY TYPE: Mutagenicity: In vive micronucleus assay in mice

MRID NUMBER: 429186-50

~ SYNONYMS: Fipronil; S-amino-l-(Z,6-dichloro-&-trifluo:omethylphenyll;3-gyanawhﬂ ;;i
a-crifluoromethylsulphinylpyrazole - - g

SPONSOR: Rhone-Poulenc Ag Company, Lyon, France

STUDY NUMBER: 90/RHA305/1377 - a

TESTING FACILITY: Pharmaco-LSR Ltd., Suffolk, England

TITLE OF REPORT: M&B 46030: Assessment of Clastogenic Action on Bone Marrow
Erythrocytes in the Micronucleus Test

AUTHOR: C. Nicholas Edwards

REPORT ISSUED: Final Report: March §, 1991; Amended Final Report: Jurne 29,
1993

0 EXECUTIVE SUMMARY: 1In an in vivo micronucleus assay, groups of five male and

: five female CD-1 mice receiving single oral gavage administrations of 25 mg/kg

: 9sB 46030 were sacrificed 24, 48, or 72 hours posttreatment. Similar groups
were administered either 1 or 5 mg/kg, and bone marro¥ cells were harvested 24
hours postexposure. The test material was delivered to the animals as a
suspension prepared in 0.5% methylcellulose. Dose selection for the main
assay was based on the study author’s claim that depression of bone marrow
proliferation occurred in males and females (2/sex) administered 50 mg/kg in
the dose range-finding study (cell harvest was 72 hours postexposure).

No evidence of overt toxicity, cytotoxicity to the target organ, or increase
in the frequency of micronucleated polychromatic erythrocytes (MPEs) was
observed in males orx females from the high-dose group. Based on the lack of
an effect, slides prepared from two males and two females administered

50 mg/kg in the preliminary test were re-evaluated; these findings provided no
convincing evidence of cytotoxicity and no appreciable increase in the MPE
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Fipronil MICRONUCLEUS

frequency. We assess that while no indication of a genotoxic effect was seen,
observations from only two males and two females administered 50 mg/kg and
sacrificed at 72 hours are insufficient to confirm that a genotoxic effect was
" not observed. Additional animals should have be tested at this dose level (or
perhaps a slightly higher dose level).

This study is classified as Not Acceptable; it does not satisfy the guideline
requirement for an in vivo micronucleus assay (84-2).

A. MATERIALS:
1. Test Material: M&B 46030 (Fipronil)

Description: Off-white powder
Identification no.: Batch number JJW2092/1
Purity: 97.2%

Structure: . :’lﬁ:
. N,

BN,

a =9

oy

Receipt date: July 13, 1989

Stability: Not provided -

Contaminants: M&B 45,950; M&B 46,136 (see Study Appendix, p. 47)

Solvent used: 0.5% Methylcellulose ’

Other provided information: Homogeneity and actual concentrations
were determined for dosing suspensions prepared prior to study
initiation and for the preliminary toxicitv and micronucleus assays.
All suspensions were prepared fresh on the -1y of use; dosing
suspensions were not adjusted for purity.

2. Control Materials:
Negative/route of administration: None

Vehicle/final concentration/route of administration: 0.5% methyl-
cellulose (dosing volume of 10 mL/kg) was administered by oral gavage.

Positive/final concentration/route of administration: Chlorambucil
(CB), prepared in aqueous 10% ethanol, was administered by oral gavage
at 30 mg/kg.

3. Test Compound:

Route of administration: Oral gavage

238
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Fipronil ° MICRONUCLEUS
Dose levels used:
o Preliminary zoxicity test: 25, 50, 100, and 200 mg/kg
e Micronucleus assay: 1, 5, and 25 mg/kg
4. Test Animals:
(a) Species: mouse Strain: CD-1 Age (at receipt): 4-3 weeks
Weight range: preliminary toxicity test: 23.1-26.8 g (males),

21.5-23.4 g {females); micronucleus assay: 23.9-30.4 g (males),
19.7-24.2 g {females)

Source: Charles River Breeding Laboratories (UK), Kent, England

(b) Number of animals used per test dose:

e Preliminarv toxicity test: 2 males; _2 females, per group
e Micronuclsus assay: 15 males; _15 females, per vehicle and

high-dose groups

5 males; _5 females per low- and mid-
dose and positive control groups
(sacrificed at 24 hours)

Note: Dosing was based on individual body weights.

(¢} Properly mai-tained? Yes.

B. TEST PERFORMANCE:

1. Treatment and Sam—iing Times:

(a) Test compoun:

Dosing: X _ once twice (24 hr apart)
other (describe):
Sampling (afzer last dose): __ 6 hr 12 hr
X 24 hr X 48 hr X 72 hr (high-dose group;
only a 24-hour sampling was performed on the low- and mid-dose
animals)

(b) Vehicle contzel:

Dosing: X _ once twice (24 hr apart)

—___ other (describe): _____

Sampling (afzsr last dose): X 24 hr X 48 hr
X 72 b= :

239
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Fipronil MICRONUCLEUS
(c) Positive control:
Dosing: X __ once twice (24 hr apart)
other (describe):
Sampling (after last dose): X 24 hr 48 hr
72 hr

2. Tissues and Cells Examined:

X bone marrow others (list):
Number of polychromatic erythrocytes (PCEs) examined per animal:
at least 1000
Number of normochromatic erythrocytes (NCEs, more mature RBCs)
examined per animal: at least 1000

3. Details of Slide Preparation: At 24, 48, and 72 hours after adminis-
tration of the high test dose or the vehicle, the appropriate groups
of animals were sacrificed by CO, asphyxiation and cervical disloca-
tion. Sacrifice time for the low- and mid-dose and positive control
groups was 24 hours. Animals from the preliminary toxicity test that
survived to 72 hours postdosing were similarly sacrificed. Bome
marrow cells were flushed from both femurs with fetal calf serum and
centrifuged. Supernatants were discarded; pellets were resuspended in
the remaining supernatant and spread onto slides. Prepared slides
were fixed in methanol, stained with May-Grunwald and Giemsa solu-
tions, coverslipped, coded and scored.

4. Statistical Methods: The results were evaluated for statiscicalysig~
nificance using the Mann-Whitney test at p-values of 0.05 and 0.01.

S. Evaluation Criteria: No criteria were provided to evaluate assay

validity, a positive response, or the biological significance of
findings.

C. REPORTED RESULTS:

1. Preliminary Toxicity Test:

a. Apnalytical determination: Results from the analytical deter-
minations indicated that the dosing suspensions were uniformly
dispersed and that, with the exception of the low dosing sus-
pension (88% of intended), all suspensions were within +/- 6% of
the target concentrations.

b. Animal observation: The report indicated that the highest dose
selected for the range-finding study was based on an oral LDg; of
97 mg/kg for rats which was provided by the sponsor. According-
ly, groups of 2 male and 2 female mice received single oral
gavage administrations of 25, 50, 100, or 200 mg/kg M&B 46030.
Animals were observed daily for mortality and clinical signs;
body weights were recorded immediately prior to dosing and daily
thereafter for 72 hours. Bone marrow cells were collected from

Page____S__of_i _ 240
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animals surviving to the scheduled sacrifice and examined for
cytotoxic effects (PCE:NCE ratios). One mid-dose and one high-
dose male were found dead app:ox1mauely 18 hours after dosing.
The remaining males and females iff the mid- and high-dose groups
experienced convulsions and increased motor activity after
dosing. These animals were sacrificed in extremis 18 hours after
dosing. Depression of bone marrow proliferation was reported in
the low- and mid-dose animals compared to historical controls
(PCE:XCE ratio was 0.5 for both the 25 and 50 mg/kg group com-
pared to 0.9 for historical controls). Based on these findings.
25 mg/kg of the test material was selected as the high dose Zor
the micronucleus assay.

Micronucleus Assay:

a.

Analvtical determination: Results from the analytical deter-
minations for the micronucleus assay indicate that dosing sus-
pensions were uniformly dispersed and that the theoretical
concentrations (0.1, 0.5, and 2.5 mg/mL) differed from the actual
concentrations by 20.0%, 8.0%, and 2.8%, respectively.

Animal observations: Groups of 15 male and 15 female mice wsre
given a single oral gavage dose of 25 mg/kg M&B 46030. Grougs of
five male and five female mice received a single oral gavage doses
of 1 or 5 mg/kg of the test material. No deaths occurred during
the study period. No overt signs of toxicity were noted at zny
dose or sacrifice interval.

Micronucleus assav: Representative findings from the micro- -
nucleus assay are shown in Table 1. M&B 46030 was neither c7zo-
toxic to the target organ nor caused a significant increase In
the frequency of micronucleated polychromatic erythroeytes ¥PEs
in bone marrow cells harvested from male or female mice 24, -3.
or 72 hours postexposure to the high dose (25 mg/kg). Similzr
results were obtained for low- (1 mg/kg) and mid- (5 mg/kg) Zose
animals at the 24-hour sacrifice time. Because no signs of
toxicity or increases in the MPE frequency were seen at 25 az/Kkg.
the study author scored the slides prepared from two male ard wwo
female animals treated with 50 mg/kg (the maximum tolerated Zose’
in the preliminary study. No increase in the frequency of ZEs
was noted in bone marrow cells collected 72 hours post-exposure
to 50 mg/kg. By contrast, the positive control (30 mg/kg C3
induced significant (p<0.0l) genotoxic effects in both sexes.

From the overall results, the study author concluded that M&B 46020
was not genotoxic in this in vivo assay.
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Fipronil MICRONUCLEUS

D. REVIEWERS’ DISCUSSION/CONCLUSIONS: While no indication of a genotoxic
- effect using M&B 46030 in this in vive assay exists, we ha%e reservations

about this conclusion because data are only provided for four animals
dosed at 50 mg/kg. Similarly, the study author’s claim that 50 mg/kg
caused bone marrow suppression is based on the findings of a clear
decrease in the PCE:NCE ratio for only 1 of 4 animals (see Study Report,
pp. 30 and 31). It was noteworthy that a comparable PCE:NCE reduction was
seen for 1 of 4 animals treated with 25 mg/kg in the preliminary test;
this effect was not reproduced in the micronucleus assay. Therefore, the
evidence of test material interaction with the target cell at 50 mg/kg is

not convincing. Based on this consideration, we assess that the study is
inconclusive.

E. QUALITY ASSURANCE MEASURES: Was the test performed under GLPs? Yes. (A
quality assurance statement was signed and dated June 29, 1993.)

F. APPENDIX: \No.
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FIPRONIL GUIDELINE SERIES 84-2: MUTAGENICITY
MAMMALIAN CELLS IN CULTURE CYTOGENETICS
i . U At
EPA Reviewer: Virginia Dobozy, V.M.D.,6 M.P.H. Signature: ZAgecas
Review Section I, Toxicology Branch II Date: v A7/3L

Kealth Effects Division (7509C) P

EPA Mutagenicity Reviewer: Byron T. Backus, Ph.D. Signature: {2 D ndit” \ (?7°’”2‘"
Review Section II, Toxicology Branch II Date: e [l
Health Effects Division (7509C) )

DATA EVALUATION REPORT
TEST MATERIAL: M&B 46030 (Fipronil)

TOX. CHEMICAL NO.: None provided

PC CODE: 129121

STUDY TYPE: Mammalian cells in culture cyﬁogenééic assay in human lymphocytes

MRID NUMBER: 429186-53

SYNONYM(S): Fipromil; S-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-
cyano-h-trifluoromethylsulphinylpyrazole

SPONSOR: Rhone-Poulenc Ltd., Dagenham, Essex, United Kingdom

TESTING FACILITY: Microtest Research Limited, Heslington, York, United
Kingdom

TITLE OF REPORT: Study To Evaluate The Chromosome Damaging Potential Of
M&B 46030 By Its Effects On Cultured Human Lymphocytes Using An In Vitro
Cytogenetics Assay

AUTHOR(S): R.R. Marshall
STUDY NUMBER: MAB 20/HLC

REPORT ISSUED: July 20, 1988

CONCLUSIONS -EXECUTIVE SUMMARY: In an in vitro cytogenetic assay, human
lymphocytes derived from one male and one female healthy human donors were
exposed to M&B 46030 doses of 75, 150, er 300 pg/mL with or without

SO activation. The §9 fraction was derived from Aroclor 1254 induced Wistar
male rat livers and M&B 46030 was delivered to the test system in dimethyl
sulfoxide.

Reduced mitotic indices were seen in cultures treated with 300 pg/mL +/-S9;
this level was also reported to be mnear the solubility limit of the test
material in this assay system. There was, however, no indication of a
clastogenic effect at any dose with or without S$9 activation., Findings with
the positive controls confirmed the sensitivity of test system to detect
clastogenesis.
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The study is classifiad as Acceptable and satisfies t2e guideline requirements
for an in vitro mammaiian cell cytogenetic assay (8%-2).

A.  MATERIALS:

1. Test Material: M&3 46030 .

° e

Description: White crystalline powder
Identification number: Lot No. IGB 438

Purity: 90.3% (See Addendum to the Study Report p.
Chemical structure:

2B

-

-l ___a

[\,

v

N

Cl 1

; CAS No.: Not provided

i Receipt date: April 18, 1988

Stability: Xot reported

Contaminants: None listed

Sovent used: Dimechyl sulfoxide (DMSO)

Other provided information: The test material was stcred at room
temperature in the dark. Dosing solutions zsed in e zssay were
prepared immediately prior te use. Represeatative Zzsing solutions
“ere not analyzed for actual concentrations.

ST

2. Control Materials:

Negative: None

S DR e b s S

Solvent/final concentration: 3MSO/1%

: Positive: Nomactivation (concentrations, solvent): XetZwl methane-

sulfonate (M¥S) was preparea in DMSO to yield final cmucentrations of
50, 75, and 100 pg/ml. Cells exposed to 100 ;g/mL werz selected for

metaphase analysis.

Activation (concentrations, soivent): Cyclopiosphamide {IP) was
: : prepared ir IMSO to yield final concentratiors of 12.5. 25, and
? SO0 pg/mL. Cultures treated vith 25 pg/mL wers evaluatsd Zor
structural aberrations.
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3. Activation: S9 derived from male Wistar (150-300 g)

x___ Aroclor 1254 % induced X rat X liver
phenobarbital noninduced . mouse lurs
none "  hamster otler
other other

The rat liver homogenate was prepared by the performing lzborzcory.
The S9 mix contained the following components:

Component Jolume

KC1 (150 af)

NADP (25 ag/mL)
Glucose-6-phosphate (180 mg/mL)
s9 .

P-?«?F

Note: The final S9 concentration in culrture medium was 2% {0.3 mL of e
above $9-cofactor mix plus 9.5 mL of culture medium).

4. Test Compound Concentratioms Used:

(a) Preliminary cytotoxicitv assav: Not performed.

(b) Cytogenetic assays: Seven doses (4.69, 9.38, 18.75, 27.5, 73,
150, and 300 pg/mL +/- S9) were initially evaluated. Cells

treated with 75, 150, or 300 pg/mL were scored for chromoscme
aberrations.

S. Test Cells: Human lymphocytes were obtained from the blcod of =wo
healthy donors, one male and one female. Lymphocytes were initlacei
at 37°C in Hepes-buffered ZPMI medium containing 20% fec=zl :alf sermm.
0.1 mL phytohemagglutinin, and antibiotics. '

Properly maintained? Yes.

Cell line or strain periodically checked for mycoplasma ccatamizmazizn?
Not applicable.

Cell line or strain periodically check for karyotype stability? Neo
applicable.

B. TEST PERFORMANCE:

1. Cell Treatments:

Cells exposed to test compound, solvent, or positive comtzals ZIor:
3 hours (nonactivated); 3 hours (activated)

2. Cvtogenetic Asgsay:

(a) Trearment: Approximately 44 hours after initiatiom, duplicaze
cultures were exposed to the selected test material dase, solwnc
or positive control iz both the presence and absence sf S3 ac=-
vation. Lymphocytes were treated for 3 hours, washed twica,

247
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refed fresh culture medium, and reincubated for 25 hours.
Colchicine (final concentration, 1 pg/mL) was added 1 hour before
all cultures were harvested. Cultures were centrifuged, swollen
in 0.C75 M KCl at 37°C and fixed in ice-cold methanol: glacial
acetic aecid (3:1). Lymphocytes were stored at least 18 hours at
4°C before slide preparation. Slides were prepared, stained in
4% Gurr'’s Giemsa R66: rinsed, dried, and coverslipped.

-.
Fa Y

(b) Metaphase analysis: The mitotic index (MI) was determined by
examining 1000 cells per culture. Slides were coded prier to
metaphase analysis, but the MI was determined from uncoded
slides. Two hundred meraphase spreads (100 cells/culture} from
each seélected dose group and the solvent control were scored for
chromosome aberrations; gaps were recorded and aberration
frequencies were presented with and without gaps. At least
25 cells were scored for the positive control groups.

4. Statistical Methods: The data from the experimental groups were
evaluated for statistical significance (p<0.05) by 12 test.

5. Evaluation Criteria:

(a) Assay validity: The assay was considered acceptable if (1) the
incidence of aberrations ("in particular structural”) in the
solvent control cultures fell within the provided historical
control range; (2) at least 160 out of 200 cells were available
for analysis at each treatment level, and (3) the positive
control induced statisctically significant increases in incidence
of aberratioms ("particularly structural®).

(b) Positive response: The test material was considered posicive iZ
a statistically significant increase in the incidence -of chromo-
some aberrations was seen at one or more test material concen-
tration and the incidence exceeded the historical control range.
The study report also stated that any positive response are more
likely to lead to a confident conclusion if the effect was dose-
related, occurred at non-toxic doses, and was reproduced in
independent experiments.

C. REPORTED RESULTS:-

1. Solubility Determination: The test material was soluble in DMSO at
31.25 mg/mL. When this stock solution was added to culture medium at
a final concentration of 312.5 pg/mL, limited precipitation was
observed that disappeared with shaking. From these observations, the
study author concluded that 300 pg/mL was near the solubility limic oZ
the test material; hence, 300 pg/mL was selected as the maximm dose
for the cytogenetic assay.

248
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Cytog=netic Assays: Representative results from the nonactivated and
S9-activated cytogenetic assay with M&B 46030 are presented in

Table 1. As shown, the high dose with or wicthout S$9 activation
reduced the MI in lymphocyte cultures derived from male and female
donors. Accordingly, cells treated Wwith 75, 150, or 300 ug/aL +/-59
were scored for chromosome aberrations. No appreciable increase in
the incidence of structural or numerical aberrations was notad at any
dose either with or without S9 activation. 3y contrast, lymphocytes
from both donors responded to the clastogenic action of che

nonactivated (100 pg/mL MMS) or S9-activated (25 pg/nl CP) positive
controls. :

From the overall results, the study author concluded chat M&3 46030
was negative in this in vitro cytogenetic assay.

D. REVIEWERS’ DISCUSSION/CONCLUSIONS: We assess that the study was properly
conducted and we agree with the study author’s jaterpretation of the
results. M&B 46030 was tested in both the presence and zbsence of
S9 activation to a high dose that was near the solubility limit and caused
a marked reduction in the MI but failed to induce a clastogenic effect in
human lymphocytes derived from a male and female domor. idditionally, the
sensitivity of the test system to detect clastogenesis was adequately
demonstrated by the results obtained with the positiwe control. We
conclude, therefore, that the study provided acceptable evidence that
M&B 46030 was negative in this test system.

E. QUALITY ASSURANCE MEASURES: Was the test perforned umnder GLPs? TYes. (A
quality assurance statement was signed and daced July 21, 1988.)

F. STUDY APPENDIX: No.

Page _6_ of _7
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MUTAGENICITY STUDIES

. EPA Reviewer: Virginia Dobozy, V.M'D. k6K M.P.H. Signature:CJLL;«~445AJ7D4435r
Review Section I, Toxicology Branch II Date: =/
Health Effects Division (H7509C) —

EPA Mutagenicity Reviewer: Ryron T. Backus, Ph.D. Signature: fg'yNdvx\ 47‘*‘JL'\
Review Section II, Toxicology Branch II Date: Yeli1la—<x
Health Effects Division (H7509C) 7

DATA EVALUATION REPORT

TEST MATERIAL: M&B 46136 (Fipronil Metabolite)

TOX. CHEM. NO.: Not provided

P.C. CODE: 129121

STUDY TYPE: Mutagenicity: Salmonella typhimurium/mammalian microsome
mutagenicity assay

MRID Number: 429186-79
SYNONYM(S): Fipronil (Metabolite)
SPONSOR: Rhone-—Poulenc Ltd, Essex, United Kingdom

TESTING FACILITY: Microtest Research Limited, York, United Kingdom

TITLE OF REPORT: Study to Determine the Ability of M&B 46136 to Induce
Mutation in Four Histidine-Requiring Strains oc Salmonella Typhimurium

AUTHOR(S): C.B. Clare

STUDY NUMBER: MAB 21/S°
REPORT ISSUED: October S, 1988

EXECUTIVE SUMMARY: In two independently performed Salmonella tvphimurium/
mammalian microsome reverse gene mutation assays, strains TA1535, TAl337,
TA98, or TAlO00 were exposed to 0.32, 1.6, 8, 40, or 200 pg/plate M&B 46136
without S9 activation or 0.8, 4, 20, 100, or 500 ug/plate M&B 46136 with S9
activation in the initial mutation assay. In the confirmatory assay, doses of
12.5, 25, 50, 100, or 150 ug/plate -S9 or 25, 50, 100, 200, or 400 ug/plate
+S9 were evaluated. The $9 fraction was derived from Arcclor 1254-induced
Wistar rat livers and the test substance was delivered to the test system in
dimethyl sulfoxide.

Cytotoxicity was seen at 200 pg/plate -S9 and at 500 ug/plate +59 in the
initial assay; therefore, the high dose was lowered to 150 pg/plate -59 and to
400 pg/plate + S9 for the confirmatory assay. MH&b 46136 was assayed up to

Page 2 of 8 : 252
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Fipronil Salmonella
sufficiently high levels and there was no evidence of mutagenicity in any
strain. Results with the positive controls were adequate to demonstrate assay
sensitivity.

e
This study is classified as Acceptable and satisfies the guideline requirement
for a gene mutation study [84-2]. '

A. MATERIALS:

1. Test Material: M&B 46136

Description: White crystalline solid
Identification numbers: Lot number WAB 202/1A
Purity: 98.7%

Structure: L
7
) ]

ot

Stability: Not reported

CAS number: Not reported

Receipt daze: April 18, 1988

Solvent used: Dimethyl sulfoxide (DMSO)

Other provided information: The test material was stored in the dark
at room temperaturs; dosing solutions were prepared immediately
prior to use; analytical determinations were not performed on the
dosing sclutions.

2. Control Marsrials:

Solvent/fizal concentration: DMSO/0.1 ml/plate

Positive:
Nonactivation:
Sodium azide 2 ug/plate TA1535, TAlO0O
9-Aminoacridine 50 pug/plate TA1537
2-Nitrofluorene 50 _ ug/plate TA98
Activation: »
2-Aminoanchracene S pg/plate TA98, TAl00 canly
3. Activation: S9 derived from
_x_ Aroclor 1254 _x  induced _X_rat X liver
____ phenobarbital ___ noninduced ___ mouse _ lung
none ___ hamster ___ other
other ___ other
253
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The rat liver S$9 homogenate was prepared by the performing laboratory.

The

S$9 mix was prepared as follows:

Component: Volume/100mL:

500 mM Sodiur phosphate buffer (pH 7.4) 57.56

60 mg/mL Glucose-6-phosphate ~ 10 00

25 mg/mL NADP 10.00

250 mM MgCl, . 8.00

1 mg/mL L-histidine HCl 2.00

1 mg/mL D-biotin - 2.44

S9 ™ 10.00 (10%)

Note: For the nonactivated tests, the above cofactor solution was prepared
with 30 mL of sterile distilled water substituted for glucose-6-
phosphate, NADP, and the S9 homogenate.

4. Test Organism Used: $S. typhimurium strains

TA97 x  TA98 x - TA100 TA102 TAl04
x  TA1535 % TA1537 TA1538

list any others:

Test organisms were properly maintained? Yes.

Checked for appropriate genetic markers (histidine dependence,

rfa mutation, and ampicillin resistance)? Yes.

S. Test Compound Concentrations Used:

(a) Preliminary Cytotoxicity Assay: Five doses (8, 40, 200, 1000, and
5000 pg/plate) were evaluated with and without S9 activation using
only strain TAl00. Three plates were used per dose, per condition
for the test substance, and five plates were used per condition for
the negative and positive controls.

(b)

Mutation assay:

° Initial Trial: Five doses (0.32, 1.6, 8, 40, and 200 pg/plate
-S9; and 0.8, 4, 20, 100, and 500 pg/plate +S9) were tested

using all strains. Three plates were used per strain, per

dose, per condition for the test substance, and five plates
were used with and without S9 activation for the negative and

positive controls.

® Confirmatory Trial: Five nonactivated doses (12.5, 25, 50,

100, and 150 pg/plate and five S§9-activated doses (25, 50,
200, and 400 pg/plate) were evaluated as described for the

initial trial.

i
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B. TEST PERFORMANCE:

1.

Type of Salmonella Assay: Standard plate test
Pre-incubation ( ) minetes
"Prival" modification

Spot test

REN.

Mutation Assays: A mixture containing 0.1 mL of the approsriate
concentration of the test material, solvent or positive comtrol, 0.1 mf
of an overnight bacterial culture of the appropriatre tester strain. and
1.0 mL of the S9-cofactor mix or cofactor solution was added to 2.3 wl of
unsupplemented top agar. The contents of the tubes were mixed and pour=d
onto minimal Davis agar; plates were incubated at 37°C for at least
days. Following incubation, revertant colonies were countad, and meacs
and standard deviations were determined. In addition, the backgroumd
lawn growth was evaluated for signs of cytotoxicity.

Evaluation Criteria:

(a) Valid assay: The assay was considered valid if: (1) the mean oumber
of revertant colonies in the solvent control fell witkin the
provided expected spontaneous range for each tester sirain; (I} the
positive controls induced a positive response; and (3) no mors ch=n

5% of the plates were lost due to contamination or other unexzect=d
events.

(b) Positive response: The test material was considered positive f Z
induced a reproducible, dose-related increase in mutazt colonies =

strains TA98 or TAl00 that was at least z 2-fold higher than the

solvent control or = 3-fold higher than the solvent cctatrol Isr

strains TA1535 and TAl537. The increases must also be accompzniec
"by significant F-statistics"; the p-value was not regported.

by ot

C. REPORTED RESULTS:

1.

Preliminary Cvtotoxic Assay: No data were provided for the prelimfnarw
cytotoxicity assay conducted with 8 to 5000 ug/plate +/- S? of the ces<
material. The study author stated, however, that the threes highesc
nonactivated levels (200, 1000, and 5000 ug/plate) and the two higiest
S9-activated -concentrations were cytotoxic. Based on thesz findirgs, =he
initial mutation assay was performed with a nonactivated dsse rangs of
0.32 to 200 pg/plate and with an S9-activated dose range of 0.8 to

500 ug/plate.

Mutation Assay:

(a) Initial Trial: Cytotoxicity was observed at the highest non-
activated dose (200 pg/plate) in all strains and in all but siraiz
TA100 at the highest $9-activated dose (500 pg/plate). Howev=r. oo
increase in the number of revertants was seen at any level. 3y
contrast to the uniformly negative results with the tast matezial.

Page 5 of _8 _ 255
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the positive controls produced marked increases in histidine
revertants in the corresponding tester strains. The representative
data from this assay are presented in Table 1.

(b) Confirmatory Trial: Due to cytotoxicity at the highest doses
(200 ug/plate -S9 and 500 ug/plate +S9) in the initial trial, the
high doses selected for the confirmatory assay were 150 ug/plate -S9
and 400 ug/plate.+S9. Neither cytotoxicity nor mutagenicity were
observed in this assay using concentration ranges of 12.5-
150 ug/plate in the absence of S9 activation or 25-400 pg/plate in
the presence of $9 activation. Representative data for the
confimatory assay are presented in Table 2.

From the overall results, the study author concluded that M&B 46136 was not
mutagenic in this bacterial assay system.

REVIEWERS' DISCUSSION/CONCLUSIONS: We assess that tte study author’s
interpretation of the data was correct. M&B 46136 wzs evaluated over a
concentration range that included a cytotoxic level 200 yg/plate -S9 and
500 pg/plate +59), but failed to induce a mutagenic response in two
independently performed trials. The sensitivity of the test system to detect
mutagenesis was adequately demonstrated by the responses induced by the
nonactivated positive controls. Although the S9-activated positive control
(5 ug/plate 28A) was not tested with strains TAl535 or TA1537, the results
with strains TA98 and TAl00 clearly indicated that the S9 fraction was
biologically active. We, therefore, assess that the lack of testing strains
TA1535 or TA1537 with a promutagen did not affect the outcome of the study.
The study provided acceptable evidence that M&B 46136 is not mutagenic in
this bacterial test system.

QJALITY ASSURANCE MEASURES: Was the test performed under GLP? Yes. (A
quality assurance statement was signed and dated October 7, 1988.)

APPENDIX ATTACHED? No.

296
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FIPRONIL . GUIDELINE SERIES 84-2: MUTAGENICITY
: MAMMALTAN CELLS IN ZULTURE CYTOGENETICS
EPA Reviewer: Virginia Dobozv, V.M.D__ M.D.H. Signature: LZLFQH~¢4-‘3&i4;§y‘V¢ZA
Review Section I, Toxicology Branch II Date: s
Health Effects Division_(7509C) ,rT- (2 o
EPA Mutagenicity Reviewer: Byron T. Backus, Ph.D. Signature: , . -
Review Section II, Toxicology Branch Il Date: <] K"“i
Health Effects Division (7509C) R

DATA EVALUXTION REPORT
TEST MATERIAL: M&B 46136 .

TOX. CHEMICAL NO.: None provided

PC_CODE: 129121
STUDY TYPE: Mammalian cells in culturs cytogenetic assay in hwiun lymphocvres

MRID NUMBER: 429186-80

SYNONYM(S): Fipronil (metabolite) ) - %&

SPONSOR: Rhone-Poulenc Ltd.,_Dagenhaﬁ._Essexi'UnEEéd?giﬁzdg%.
TESTING FACTLITY: Microtest Research Limited, Heslington, York. nited
Kingdom

TITLE OF REPORT: Study To Evaluate The Chromosome Damaging Potsnzial Of
M&B 46136 3y Its Effects On Cultured Himan Lymphocvtes Using An In Vitro
Cytogenetics Assay

AUTHOR(S): R.R. Marshall
STUDY NUMBRER: MAB 21/HLC
REPORT ISSUED: November 13. 1989

CONCLUSIONS-EXECUTIVE SUMMARY: 1In an I3 vitro cytogenetic assar. human
lymphocytes derived from one male and cze female healthy human donors were
exposed to M&B 46€13€ doses of 75, 150, sr 500 pg/mL with or witihsut

S9 activation. The S9-activated phase 2f testing was repesated =:sing the nigh
dose only. The 59 fraction was derived Zrom Aroclor 1254 induced Wistar zrle
rat livers and M&B 46136 was dellvered =c the test system in dizechyvl
sulfoxide.

A marked raduction in the mitotic index was seen in cultures trsaced with

300 pg/mL ~/-59; this level was also regorted to be near the solubility limit
of the test material in this assay systzm. There was, however, ne indication
of a clastogenic effect at any dose with or without S9 activaction. Findings
with the positive controls confirred thes sensitivity of test svszem to detact
clastogenesis.

259
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This study is classified as Acceptable and satisfies the guideline
requirements for an in wvitro mammalizn cell cy¥togenetic assay (83-2Z:.

A MATERTALS:

1. Test Material: M&B 46136

Description: White crystalline powdsr
Identification number:; Loz Yo. MAB 102/1A
Purizy: Reported as 98.7%

Chemical structure:

0,
* x
NS
2 a
s

CAS No.: Not provided

Receipt date: April 18, 1928

Stability: Yot reported

Contzainants: Nope listed

Solvent used: Dimechyl sulfoxide (IMSO)

Other provided information: The test material was stored sz room
temperature in the dark. DJosing sclutions used in the zssay were
prepared immediately prior to use. Represerntative dosing soluzicrs
wera not analyzed for acttal concextrations

2. Control Materials:

Negative: None
Solvent/final concentration: DMSO/i3

Positive: Nonactivation (ccmcentrations, solvent): Methyl zethane-

sulfcnate (MHMS) was preparec in DMSO to yield Zinal conceztTations oI
50, 75, and 100 pg/mL. Cells exposed to 100 sz/mL were selactad for

metaphase analysis.

Activation (concentrations, solvent): Cycloptosphamide (CZ} was
prepared in DMSO to yield fizal concentrations of 12.5, 23. and
SO pg/mL. Cultures treated with 25 pg/ml were evaluated I:oz
structural aberrations.

(RS 3
JY
s
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Ne
az

s

wn

ce:
ove S9-csfactor mix plus 2.3 mL of culture aedium).

Oitved

Activation: S9 derived from male Wistar (150-300 g)

x__ Aroclor 1254 X induced X__ rat X liver
phenobarbital noninduced mouse lung
none hamster other
other other

The rzt iliver homogenats was prepared by the performing laboratory.
The 5% mix contained t== following components:

Comporent Yolume
KCl (130 =mM) 1.0 =L

NADP (25 mg/mL)
Glucose-6-phosphate (180 mg/mL)
S9

EEE

The final S9 concentrztion <n culture medium was 2% (0.5 =L sf cthe

Test Compound Concentratins Used:

(a) Preliminarv cvtotoxicity assay: Not performed.

(b) Cytogenetic assays:

(3) Initial assav: Seven doses (4.69, 9.38, 18.75, 37.5. 75,
150, and 300 pg/mL +/- S9) were initially evaluated. Cells
treated with 72, 150, or 300 pgg/mL were scored for
chromosome aberrations.

- Repeat Assay: 250 and 300 pg/ml +59: only cells exposed to
200 pg/mk +S9 were scored.

Test Cells: Human lympbecytes were obtained from the blood of two
healthy donors, one male and one female. Lymphocytes were initiated
at 37°C in Hepes-buffered RPMI medium containing 20% fetal calf serum.
0.1 oL phytohemagglutiniz, and antibiotics.

Properly maintained? Yes.

Cell line or strain periedically checked for mycoplasma contamination?
Not applicable.

Cell line or strain periazdically check for karyotype stabilicy? Not

applicable.

™
(9s}
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FIPRONIL MAMMALIAN CELLS IN CULTURE CYTOGENETICS

B. TEST PERFORMANCE:

1. Cell Treatments:

Cells exposed to test compound, solvent, or positive contzrols for:
3 hours (nonactivated); 3 hours (activated)

2. Cytogenetic Assay:

(a) Treatment: Approximately 44 hours after iniriation, duplicate
cultures were expcsed to the selected test material dose, solvent
or positive control in both the presence and absence of
S9 activation. Lymphocytes were treated for 3 hours, washed
twice, refed fresh culture medium, and reincubated for 25 hours.
Colchicine (final concentration, 1 pg/mL} was added 1 hour before
all cultures were harvested. Cultures weras centrifuged, swollen
in 0.075 M KC1 at 37°C and fixed in ice-cold methanol: glacial
acetic acid (3:1). Lymphocytes were stored at least 18 hours at
4°C before slide preparation. Slides were prepared, stained in
4% Gurr’'s Giemsa R66, rinsed, dried and coverslipped.

(b) Metaphase analysis: The mitotic index (MI) was determined by
examining 1000 cells per culture. Slides were coded prior to
metaphase analysis, but the MI was determined from uncoded
slides. Two hundred metaphase spreads (100 cells/culzure) from

g each selected dose group and the solvent control were scored for

E chromosome aberrations; gaps were recorded and aberration

frequencies were presented with and without gaps. At least

25 cells were scored for the positive centrol groups.

4. Statistical Methods: The data from the experimental groups were
evaluated for statistical significance (p<0.03) by x* tesc.

Evaluation Criteria:

w

(a) Assay validity: The assay was considered acceptable if (1) the
incidence of aberrations ("in particular structural™? in the
solvent control cultures fell within the provided historical
control range; (2) at least 160 out of 200 cells were available
for analysis at each treatment level, and {3) the positive
control -induced statistically significant increases In incidence
of aberrations ("particularly structural”).

(b) Positive resvonse: The test material was considersd positive if
a statistically significant increase in the incidence of chromo-
some aberrations was seen at one or more test material concen-
tration and the incidence exceeded the historical contrel range.
The study report also stated that any positive response are more
likely to lead to a confident conclusion if the effect was dose-
related, occurred at non-toxic doses, and was reproduced in
independent experiments.

o
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FIPRONIL MAMMALIAN CELLS IN CULTURE CYTOGENETICS

- C. REPORTED RESULTS:

1. Solubility Derermination: The test material was soluble in DMSO at
31.25 mg/mL. %hen this stock solution was added to culture medium at T
a final concentration of 312.5 pg/mL, limited precipitation was
observed that disappeared with shaking. From these observations, the
study authors concluded that 300 pg/mL was near the solubility limic
of the test material; hence, 300 pg/mL was selected as the maximum
dose for the cytogenetic assay.

2. Cvtogenetic Assays:

(a) Nonactivated conditions: Marked reductions in the MI were
recorded for cultures from both donors exposed to the two highest
doses (150 and 300 ug/mlL). Based on this finding, cells exposed
to 75, 130, or 300 pg/ml were scored for chromosome aberrations.
As shown in Table 1, there was no evidence of a clastogenic
effect at any dose. Similarly, there was no appreciable increase
in the frequency of numerical aberrations. . Results with the
positive control (100 pg/mL MMS) did, however, show a significant
(p<0.01) increase in structural aberration in cells derived from
both the male and female donors.

(b) S9-activated conditions: In agreement with the nonactivated
findings, exposure to 150 or 300 pg/mL M&B 46136 resulted in
mitotic suppression (data combined for both sexes were -240%
lower than control). Cultures treated with the thres highesr
doses (75, 150, or 300 ug/ml) were, therefore, selecred for the
cytogenetic evaluation. No significant increase in the incidence
of structural aberration were noted at any dose (Table 2), and
there was no effect on the frequency of numerical aberrations.
although a slight increase in structural aberrations occurred in
the low-dose culture of male donor cells, the increase was
limited ta this culture and, therefore, not considered of
biological relevance. However, the trial was repeated with the
high dose because the study author stated that an insufficient
number of metaphase spreads was examined at this level in the
initial trial. Findings from the repeat trial were also not
indicative of a clastogenic response. In both S9-activated
trials,_cells harvested from the male and female donors responded
to the genotoxic action of the positive control (25 pg/mL CP).

From the overall results, the study author concluded that M&B 46136
was negative in this in vitro cytogenetic assay.

D. REVIEWERS’ DISCUSSION/CONCLUSIONS: We assess that the study was properly
conducted and we agree with the study author’s interpretation of the
results. M&B 46136 was tested in both the presence and absence of
$9 activation to a high dose that was near the solubility limit and caused
a marked reduction in the MI but failed to induce a clastogenic effect in
human lymphocytes derived from a male and female donor. Additionally, the

' ]
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FIPRONIL MAMMALIAN CELLS IN CULTURE CYTOGENETICS

sensitivity of the test system to detect clastogenesis was adequately
demonstrated by the results obtained with the positive control. We
conclude, therafore, that the study provided acceptable evidence that
M&B 46136 was negative in this test system.

E. OQUALITY ASSURANCE MEASURES: Was the test performed under GLPs? Yes. (a

e

quality assurance statemenc was signed and dated November 15, 1989.)

F. STUDY APPENDIX: No.

Page 9 of 9
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Reviewed by: Timothy F. McMahon, Ph.D.«* e ™. f/7/17
Section I, Toxicology Branch II (7509C) i
Secondary Reviewer: Yiannakis M. Ioannou, Ph.D. [ ot sl /U
Section I, Toxicology Branch II (75098C) . A A ]

Data Evaluation Recoxd
Study tvpe:; Metabolism (85-1)

EPA ideptification pumbers: EPA MRID numbers: 429186-55
Submission: S454829
DP Barcode: D197450
P.C. Code: 129121

Laboratory Proiject ID: HUK Report No. 7040-68/117

(S—Amino—B—cyano—l—(Z,6—dichloro—4—trifluoromethy1 phenyl)-4-
trifluoromethyl sulphinyl-pyrazole); (5-Amino-3-cyano-1-(2,6-dichloro-4-~

trifluoromethyl [U- 14C]phenyl)—4-trifluoromethyl sulphinyl-pyrazole).

Other names: (14c) -MsB 46,030; Fipronil

Testing Facilities: Hazleton UK, North Yorkshire, England.

Sponsor: Rhone Poulenc Agriculture, Ongar., Essex CMS OHW

Tirle of report: (14-C)-M&B 46,030: Absorption, Distribution, Metabolism, and
Excretion in the Rat (2 Volumes)

Author(s): P Powles, C Biol, M I Biol
Report issued: June 26, 1992

Executive Summary:

In a rat metabolism study (MRID # 429186—55),14C-Fipronil was administer=sd
orally in carboxymethylcellulose to groups (5 sex/dose) of male and female
Sprague-Dawley rats at a low oral dose (4 mg/kg) repeated low oral dose (4
mg/kg x 14 days). and a single high dose (150 mg/kg).

The rate and extent of absorption appeared similar among all dose groups. but
may have been decreased at the high dose. Distribution data showed
significant amounts of residual radioactivity in carcass, g.i. tract, liver,
adrenals, and abdominal fat at 168 hours post-dose for all rats in all dose
groups. Repeated low oral dosing or a single high oral dose resulted in an
overall decrease in the amount of residual radioactivity found, but an
increase in the amount in abdominal fat, carcass, and adrenals.
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Teces appeared to be the major route of excretion for Fipronil derived
radioactivity, where between 45-75% of an administered dose was excreted.
Excretion in urine was between 5-25%. Increases in the percentages excreted
in urine and feces were observed with repeated low oral dosing cr a sizgle
high dose, while the percentage found in all tissues combined decreaseg.
There were no significant sex-related differences in excretion.

. Several metabolites were identified in urine and feces of Fipronil dossd
rats. Major metabolites in urine included two ring-opened products of the
metabolite M&B 45,897, two oxidation products (M&B 46,136 and RPA2007635}, and
parent chemical (M&B 46,030). In feces, parent M&B 46,030 was detected as a
significant fraction of the sample radioactivity as well as the oxidation
products M&B 46,136 and M&B 45,950.

Emarmacokinetic investigations showed that at the single low oral dose, whcle
blood half-life ranged from 149.4-200.2 hr in male and female rats, with CO-
158 hr AUCs approximately equal between sexes. At the single high oral dose.
w=ole blood half-life was noticeably decreased to 54.4 hr in male rats and
51.2 hr in female rats. Blood AUCs at this dose were approximately
proportional to the increase in dose.

Core Classification: minimum

This study satisfies the data requirements for a metabolism study in rats
urder Subdivision F guideline §85-1.
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MATERIALS -

‘.

(u-14c] -M&B 46,030
Lot nos: 1 and 2
Batch No. IHR 1465

Radiochemical Purity: > 97.0%
Specific Activity: 19.62 mCi/mmol; 44.81 pCi/mg

[1]:

{2]: Unlabelled M&B 46,030
Lot no: 1
Batch No. AJK 232
- Chemical purity: >99.3%

(* indicates position of label for radiolabelled test substance)

Structure:
a )
CN N
— \
N CF;
CFP\T =
(l) NH, @
3. Yehicles: aqueous methylcellulose (0.5% w/v) containing Tween 80 (0.01%

w/v)
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C. Igg;_Animalg; Species: rat
Strain: Crl:CD(SD) BR
Source: Charles River (UK) Ltd., Margate, Kent
Age: approximately 5-10 weeks on,arrival
Weights (mean and range):

Dose qroups (pefipnitive studv)

males females
. Low Dose {(Group 3) 193.8g (183-204g) 187.4 (180-13%39g)
Mult. Low Dose (Group B) 296.2 (280-3069) 208.0 (192-221g)
High Dose {(Group C) 208.4 (199-2259) 180.2 (175-185g)

Low Dose BK study (Group D) 211.8 (209-2269) 175.2 (160-1%1g)
High Dose PK study (Group E) 202.4 (187-212qg) 171.4 (167-177g)

1I. METHODS
A. Studv Desian

A definitive rat metabolism study was conducted according toO the
Office of resticide Programs Subdivision F guidelines. In addigion,
preliminary tests were conducted to determine a proper high decse level for
the definitive study as well as to determine the relevant routes of
excretion for Fipronil in rats. For the toxicity study, one male and one
female rat were dosed at 50, 100, and 150 mg/kg as a single oral dose, and
observed for 192 hours post-dose for signs of toxicity. For tte study of
the routes of excretion for Fipronil, one male and one female rat were
used at dose levels of 4 mg/kg and 150 ng/kg. Following a single oral
dose, excreta and expired air were collected for up to 120 hours post-
dose. Radiocactivity was monitored in excreta. The results of these studies
showed that the 150 mg/kg dose was appropriate for a high dose, and that
excretion of Fiprenil derived radioactivity through expired air was
negligible (< 0.5% of the administered dose: Tables 7.11 and 7.13, pages
68 and 70 of the report) .

The dose groups for the definitive study. included Sroup A, 3, and C as
listed above, and in addition, two other groups (Groups D and =), which
were used for determination of Fipronil derived radioactivity in whole
blood. Groups D and E consisted of 5 rats/sex which received cral doses of
4 mg/kg and 150 mg/ kg, respectively. whole blood samples were obtained.
from the lateral tail vein at 0, 0.5, 1, 2, 4, 6, 24, 48, 72. 36, 120,
144, and 168 hours post=-dose. Blood was collected into heparirized
microhematocrit tubes, and the concentration of radioactivity in whole
blood determined.

271
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2) Metabolite characterization and Identification studies

Metabolites of Fipronil were analyzed in urine, feces, fat, liver,
kidney, muscle, and uterus from dose groups A to C.Identification was made
using both HPLC and mass spectrometry.

Urine

- Urine samples with > 50,000 dpm/ml were pooled by sex and time point.
Aliquots were either filtered and injected onto HPLC, or subjected to
enzymatic hydrolysis using helix pomatia juice followed by HPLC analysis.
For mass spectrometry analysis, selected samples were pooled, buffered to
pH 5 with 0.5M acetate buffer and then incubated overnight with helix
pomatia juice. A portion of the incubate was then extracted with hexane
and then ethyl acetate and the combined solvents passed through phase.
separating paper. The filtrate was rotary evaporated and then a portion of
the concentrate mixed with 0.075M phesphate buffer, R-glucuronidase from
E. coli.(approx. lmg; 1, 560,000 units/g), and toluene. Following
overnight incubation at 37 degrees Celsius and addition of 1M sodium
hydroxide, the material was extracted Zirst with hexane and then ethyl
acetate. Each extract was taken to drymess and the residue reconstituted
in acetonitrile. Very little radioactivity was found in the hexane
extract, and thus only the ethyl acetate extract was submitted for mass
spectroscopic analysis.

EFeces

For feces, approximately 3g samples weZs extracted with dichloromethane
and then centrifuged. Following centrifugation, the dichloromethane was
removed and the feces residues were soxhlet extracted with methancl
overnight. Dichloromethane and metharcl extracts were combined and then
taken to dryness using rotary evaporazion, and the residue reconstituted
in methanol. Reconstituted samples wers filtered through glass fiker plugs
and -hen analyzed by HPLC. For mass sgectroscopic analysis, selected
extracts of pooled feces derived froxz -hose submitted for HPLC analysis
were extracted with hexane by vortex =:xing. Following centrifugation, the
hexane was removed and taken to dryness using nitrogen convection. The
residue was reconstituted in hexane IoT analysis by mass spectroscopy.

Tissues were extracted with either acsronitrile (fat, muscle, and uterus)
or acetonitrile ard hexane. For fat, -uscle, and uterus, the acetcnitrile
~vtract was mixed with hexane followed by shaking for 1 minute. The
mixture wos then allowed to settle aré the acetoénitrile layer decanted
off. This was evaporated to dryness a=d reconstituted in acetonitrile for
HPL? analysis. :

For liver and kidney, the acetonirrile extract was evaporated o
dryness and reconstituted in methanol. Water was mixed in and the extract
loaded on to a Cl8 Sep-Pak cartridge. Tollowing washings with water (10ml)
and then methanocl water (1:1, sml), rzdioactivity was eluted with

272
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methanol. The washings were put through a second Sep-Pak cartridge and
washed and eluted as before. The combined methanol extract was evaporated
" to dryness and reconstituted in acetonitrile for analysis by HPLC. For
mass spectroscopic analysis, tissue samples were pooled and water added as
appropriate. Samples were then extracted with acetonitrile for one hour
and the supernatant passed through nhase separating paper. The filtrate
was partitioned with hexane and the hexane layer separated. There was
negligible radiocactivity within the hexane layer. The remaining
acetonitrile layer was fiitered again and then rotary evaporated to near
" dryness. After addition of water (2-10ml), the concentrated extract was

passed through a primed C18 solid phase extraction column which was
subsequently washed with water. Analytes were eluted with acetonitrile.
The eluate was taken to dryness using nitrogen convection and the residue
reconstituted in acetonitrile. A portion of this was used for
spectroscopic analysis.

C. Experimental

a.

Rats were acclimated for 1 week prior to use,-during which health stat:s
was monitored. Rats were housed in wire floor polypropylene cages (up to
5/sex) suspended over polypropylene dirt trays containing soft white wood
sawdust. Rooms provided a minimum of 10 air changes/hour, and temperature

was maintained at 19-23 °C with a relative humidity of 40 to 70% with a 12
hour light/cark cycle.Food (SDS rat and mouse maintenance diet No.1l,
expanded) and cap water were provided ad libitum, except for the evening
before dosing of radiolabel until approximately 4 hours following dosing.

b. Dosing
Dosing information was provided in the report for each dose group
nused in this study. Pertinent dosing information is summarized kelow:

Group k Megn Dose Rate (ma/kg) % Nominal
males females males females
A 4.02 4.15 100 103
Bl - 3.62 3.59 91 90
o 138.2 124.6 92 83
D 4.22 4.21 105 105
E 148.8 158.9 99 105

data taken from Tables 7.2-7.6, pages 59-63 of the report. lnean dose over
the 14 day period was stated as 3.76 mg/kg for both sexes combined.
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c. sample Collection and Analvsis

Rats in groups A to C were placed in individual all-glass metapoli..
cages for collection of urine and feces following cdosing. Containers ...
urine and feces collection were surrcunded Ey solid carbon fioxide.
Collection times for urine were stated as: 0-6, 6-24, 24-48, 48-72, 72-96.
96-120, 120-144, and 144-168 post-dose. For Zeces, collectisn times
similar except for the first 24 hours, where only a 0-24 sample was
collected. After each collection interval, czge debris was r=moved and the
cages rinsed with water.
At the end of the last collection periocd, rats were exsanguinated nder
halothane anesthesia and the followirg tisscues removed or szmpled and
assayed for radiocactivity:

were

adrenals tloed bhoza

{femur)
bone marrow crain far {(abdominal)
g.i. tract gcnads hez—-z
kidney - . liver luzz
muscle Tancreas splzer.
skin stcnach thyro:id
uterus gross lesions ' re.dual carcass

d. Radiocassav Preparation:

Levels of radioactivity in urine ari cage washings were assayed
directly by addition of aliquots to liguid sciatilla-ion fleid and
counting. Feces, liver, g.i. tract, stcmach, z=nd pocled cage debris were
homogenized in deionized water.The remaining tissues (except zérenals,
ovaries, bone marrow and thyroids, which were analyzsd as whsle tissues)
were mascerated with scissors and subfect to analysis by corzustion. Feces
homogenates frcm the pilot study, bleocd, and cage deczris wers solubilized
using Soluene-330 solubilizing agent, Zollowez by incubaticrn znd addition
of liquid scintillant prior tc counti=c

——etd

e. Metabolite Characterization a-d Zdenrifi-arion

a. Sample Analvsis:

Preparation of samples for metabcli-e anzlysis Tas been

-

Zescrired
above. To aid identification of metabciites, rszference standzrds werse
supplied by the sponsor and ars as fol.cws:




M&B 46,136 ‘ e AJK 165/1

M&B 45,950 JJW 2120/CLl
RPA200766 WAB 414B
M&B 46,513 SA JHY65
Ms&B 45,897 JJw 2036

Metabolite data were collected using either selective ion memitoring
and/or scan (100 to 600 amu) modes. The limiz of detection Zor the
analysis of each sample was taken as once (¥PLC fractions) o twice the
background disintegration rate optained from the measurement oI blank
samples of the same tyDpe.

D. Compliance
A signed statement of No Data conZ ‘=ntializy claims wes prcevilad.

A signed statement of GLP compliancz was previded.This study was cenducted in
compliance with both 40 CFR 160.35 and the UX Principles cf Zccd Leboratery
practice, The UK Ccmpliance Progranm.

A signed statement of quality assurance was crovided.

III. RESULTS

1. 2 .

As there were no intravenous data available for Fipreni. 2Iuf T Ihe Lacx
of an intravenous dose group). the extent of absorption :s -nfzrrec Irom
available urinary excretion data. Pertinent data were presertsd in Tables
7.20-7.21 (pages 77-78 of the report), Tables 7.32-7.33 (pages 89-320 of tre
report), and Tables 7.44-7.45, pages 101-10Z of the report zmg are summarized
nelow for 0-24 hour urinary excretion of Firronil derived radizactivity:

Dose Group - 24 Four Uripe (% Dose
zales Zemalss
A 03.878 L.47
3 1.48 3.2
C 1.44 1.2¢

As shown, the extent of 24 hour urinary excreticn was simi_ar amoxng male anc
female rats within a given dose group. but Z:iffered accordizg o dcsing
regimen. At the single low and single high 3zs». less than 23 sf the
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administered dose was excreted in urine in the first 24 hours, whereas
repeated low dose administration (Group B) resulted in between 3.15-4.48%
excreted in urine in the first 24 hours post-dose. Fecal excretion for the
first 24 hours post-dose did not appear Lo differ significantly between male
and female rats in dose groups A,B, and C (~ 20% of the administered dose).
However, total urinary and fecal excretion over the 168 post-dose period
increased in both sexes in going from group A to group C, while total tissue
concentration decreased. The report stated that absorption was possibly
_affected at the high dose based on the dissolution rate of Fipronil. At the
low dose, it was suggested that rapid distribution of phase I metabolites of
Fipronil in to tissues accounted for the low percentage excreted in urine, as
these metabolites were lipophilic. The lack of an intravenous dose group,
with or without a biliary excretion study, makes interpretation of the
available data difficult. The fact that the rate of urinary excretion was
altered at the repeated low oral dose {(wherein there was an apparent delay, .
with the peak percentage appearing at 24 and 48 hours, whereas no peak was
observed ar the single low dose) suggests that abscrption at the least was
slow even at the low dose, based perhaps upon the chemical nature of the
parent chemical. This could be reasonably concluded, but it might also be
inferred that induction was operative, although this was not suggested in the
report.

2. b n

Sistriburion data were found in Tables 7.26-7.29, pages 83-86 of the rercrt
for the low dose, Tables 7.38-7.41, pages 95-98 of the report for the
repeated lcw oral dose, and Tables 7.50-7.53, pages 107-110 for the single
high dose. These data were presented in terms of boch percent administered
dose as well as Hg equivalents per gram tissue. Relevant findings are
summarized below in both formats:

Table 1la

14 . . . I3 - - -
Discribution of **C-Labeled Fipronil Derived Radicactivirty in Male and Female
Rats (Percent Admipistered Tcse)

LM LDE RDM RDE =M HRE

carcass 36.81% 36.74% 18,57k 15.17¢ 2.22% 3.75%
8.09 .11 3.581 1.89 1.39 2.68

g.i. 4.14% 4.24% 2.86% 2.80% J3.31% 0.%0x
0.27 0.45 0.49 0.55 0.11 0.45

liver 3.46% 3.01% 1.53% 1.44% g.25% 0.45%
0.16 0.29 0.12 0.21 0.12 0.20

adrenals J.02% 0.03% 0.006% 0.011% 0.001% 0.004%
J.006 0.006 0.003 0.004 <0.001 0.002
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| _Table 1b
WMQ;WWRM&

DM LDE RDM RDE jeis;v ERE
carcass 1,72+ 1.93+ 0.77% 0.68% 3.81+% 6.24+
0.34 0.27 0.14 0.08 2.25 4.27
g.i. 1.37+ 1.69+ 1.14% 0.89+ 3.57% 10.49+
0.02 " D.24 0.18 0.08 1.23 5.48
liver 2.53+ 2.72+ 1.09+ 0.87+ 6.45%+ 11.15+
0.34 0.29 0.04 ‘0.10 - 2.54 3.45
abdominal
fat 14.70% 18.84%+ 5.75% 5.76% 29.40+ $4.48+
3.50 2.06 0.36 8.99 . 15.82 31.10
adrenals 4.25% 4.66% 1.53% 1.3¢6% 7.60% 14.55%
0.41 0.60 0.3% 0.33 3.21 5.69

As the above tables show, the highest percentage of an administered dcse
of Fipronil was found in the carcass, g.i. tract, liver, and adrenal glands
at 168 hours post-dose. The order observed was: carcass >> g.i. tract > liver
> adrenals. Repeated low oral dosing or single kigh oral dosing did appear to
result in a lcss of the % radicactivity found in these tissues, especially
afrver a single high oral dose.

On a MUg/g =issue basis (which is a more accurate Jepicticu of tissue
distribution). the same tissues showed significant zmounts 2f residual
radioactivity, with the addition of abdominal fat, which showed the highest
level of residual radicactivity. Repeated oral cosizng again resulted in a

- decreased amount in tissues. A single high dose resulted in increased amounts
;3 of residual radicactivity in all tissues listed abcve, but was especially
fi prominent in the tissues of female rats.

Ny
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3. Excrecion .

The excretion of l4c_1abeled Fipronil in urine and feces at the low
and high dose levels in this study (5 mg/kg and 150 mg/kg) is summarized
below for male and female rats. Data were obtained from Tables 7.18 and
7.19 for the 4 mg/kg single dose, pages 75-76 of the report; from Tables
. 7.30-7.31, pages 87-88 of the report for the repeated 4 mg/kg dose; and
from Tables 7.42-7.43, pages 99-100 for the single high 150 mg/kg oral

dose.
Table 2
Ex;xg;;gn_gf_i4c-babeled Fipronil Derived Radiocactivity in Male and Female
Rats? -
ot LDE RDM RDE - HDM HDE
urine 5.63% 5.61% 16.22% 13.80% 29.25% . 22.04%
2.12 1.10 3.38 1.33 2.86 2.83
feces 45.62% 46.01% 56.06% 61.36% 66.90% 75.10%
7.89 7.16 4.43 3.35 3.72 3.44
cage wash 0.904 1.19 1.64 3.08 4.48 4.00
+ debris ‘
tissues 46 .05 45.77% 23.66% 20.16% 2.90% 5.32%
8.9 5.23 4.27 2.85 1.70 3.47
Total 98.24% 98.52% 37.58% 98.40% 103.3=% 106.3%
2.32 2.18 0.76 0.62 0.23 3.62

ddata rspresent the mean percenf. dose excreted at 168 hours post-dose for.
all dose groups. Abbreviations used are : LD, 4 mg/kg single low dose; RD,
repeated low dose of 4 mg/kg; HD, single high dose of 150 mg/kg.

As the above data show, feces was the major route of excretion for Fipronil
derived radiocaccivity in male and female rats in all dose grcups. The
percentage excreted in urine, while mincr in all dose groups, showed an
increase after toth repeated oral dosing as well as after a single high dose.
Interestingly. Zeces alsoc showed this trend. Usually, if an increase is
observed in excretion by any one route, z2 corresponding decrease will ke
observed in the other route. In this case, both urine and feces showed
increases in the percent of the dose excreted after repeated low dosing and
single high dosing. What compensated for this was an apparent decrease in the
percentage of tze dose fcund in rissues after repeated oral dosing and a
single high oral dose. Toctal reccveries among dose groups did not differ

278
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significantly. According to the report, the differences observed here were
based on the presence of a lipophilic phase I metabolite, which at the low
dose, would be taken up into tissues, and thus little would be available for
excretion in urine. At the high dose or after repeated low dose ‘
administration, the tissue compartment would become saturated, resulting in
an increased proportion of the dose available for renal excretion. While this
may be a plausible explanation, analysis of metabolite data is necessary
before a conclusion can be drawn.

d. Plasma Levels of 14-C Fipronil Derived Radioactivity

pharmacokinetic parameters were calculated in whole blood using dose
groups D and E, as described above. The data were presented in summary
format in Tables 7.54-7.57, pages 111-114 of the report. The parameters
measured are summarized below: .

Table 3

LM LDE HDM HDF
Cmax (ug/g) 0.679% 0.601% 19.56% 19.72%

0.048 0.123 2.890 4.73
T1/2 {hr) 149.4% 200.2% 54.42% 51.22%

’ 10.92 58.68 20.10 10.50

20C \0-168h) -
‘Mg equiv.h/g) 60.37% 51.21+% 1570% 1790+

3.62 g.26 195.3 217.6

At the single low dose, Cmax, half life, and AUC (0-168hr) were equivalent
tetween male and female-rats. Blood radiocactivity reached a maximum value
tetween 4-6 hours post-dose, and subsequently fell slowly, with 40% of Cmax
still present after 168 hours post-dose. Elimination half-life was 149.4 hr
in males, ard 200.2 hr in females.

At the single high dose. pharmacokinetic parameters were again similar
between male and female rats but differed from that of the low dose. At the
nigh dose, blood concentrations of radioactivity increased slowiy, with a
~max of between 48-72 hours for male and female rats. Thereafter, blood
concentration fell more rapidly than at the low doce, reducing the
elimination half-life to 54.42 hr in males and 51.22 hr in females.

Tt is difficult to determine whether first order or zerc order kinetics is
cperative at the high dose. #alf life is not increased at the high dose, and

ZTY
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AUC is almost equivalent to the change in dose (increase of approximately 30-
fold vs a 37-fold increase in dose).

° »

2) Metabolite Characterization and Identification

¥

Data were provided showing the retention time and identification of
reference standards used in this study. In addition, a summary table was
provided showing retention times and identification of metabolites found
. in urine, feces, and tissue extracts at both the 4 mg/kg and 150 mg/kg

dose levels from GC/MS analysis. These are shown below as extracted from
the report, pages 132 and 133:

AL DOSO

QSN

TIERA

250




oo kb

14 of 21

It is noted that metabolites were apparently not characterized in terms
of the percent of the administered dose, but only in terms of the percent
present within the sample at a particular time point. This is derived from
information provided in Tables 7.68 and 7.69 for fecal metabolites, in
which the report describes an equation used to calculate the percent of
radiocactivity administered. This equation reads:

; (% radiocactivity in region x efficiency)
% of radiocactivity administered = = -~-=---s-sssssssemsseoeooooocss—s—osooooos x 100

% dose in sample

This equation shows that the levels of fecal metabolites were calculated
as the percent of radiocactivity for a particular metabolite based on the
amount of radioactivity in the sample for that time point. There is no
apparent calculation for the levels of metabolites in terms of percent
total dose. If this is the same equation used for urine, then the
metabolite levels reported dc not reflect the amounts in relation to the
total dose, and it is also aifficult to tell if all oxr most of the
radioactivity recovered in urine and feces was identified.

a) Urinary Metabolites

Information on urizary metzbolites was found within the report in Tables
7.62-7.67, pages 118-124. 2ccording to the report, there were low levels of
radioactivity presern:z in urize at 24 hours for male rats in the single low
oral dose. Therefore. only information from the 48-72 hour collection
interval was reportei. For ctizer dose groups, additional times were shown for
urinary metabolite lsvels. This format makes comparison of metabolite levels
difficult between sexes and zmong dose groups. To facilitate some comparisen,
24 hour post-dose urinary levels are illustrated; however, 1t must be kept in
mind that these may =ot represent the percentage of the dose found at 24
hours in urine, but cnly tze percentage of radiocactivity as the particular
metabolite out of the total radiocactivity found in the 0-24 hour sample.
Thus, because excretion rates may vary among dose groups, this table by
itself does not provide ccaclusive comparisons.
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Table 4
Urinary Metabolites in '¥¢c-Fipronil Treated Rats
LDM LDE RDM RDE HDM HDE
Ul ND ND 0.076 0.225 ND ND
U2 ND ND ND ND ND 0.115
L I ND ND 0.092 0.045 0.053 ND
§ U4 ND ND 0.277 0.098 0.042 ND
% Us ND ND 0.122 ND ND ND
: ué ND ND ND ND 0.039 ND
% u7 ND ND 0.334 0.202 0.154 ND
uUs 0.3522 0.616 0.491 0.371 0.586 0.301
U9 ND ND ND ND ND 0.094
i U10 0.465 0.442 1.535 0.717 0.316 ~ ND
: Ull ND - 0.67 ND 0.103 ND 0.168
U12 0.180 0.063 0.976 0.837 0.255 0.196
713 ND ND ND ND 3.692 0.135
Ul4d ND ND ND- 0.118 ND ND
J15 ND  0.075 0.214 ND " ND ND
Ul6 0.351 ND ND 0.107 0.208 ND
ul7 0.121 0.026 0.373 0.326 0.196 0.141
Uls ND ND ND ND ND ~ ND
Total 1.117 1.147 4.490 3.185 1.449 1.150
(0-24hr)

drepresents 72 hour urine sample.

Although not specified in the report, the 24 hour totals shown above, as
calculated by the reviewer, agree well with the 24 hour totals (as % of the
total dose) presented in the report for urinary excretion of radioactivicy.

Thus, it is possible that the metabolite levels shown above actually do
represent the percent of the total dose excreted. However, there is still
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some limitation with respect to interpretation of the data, in that tkere is
not a total percentage for all of a particular metabolite found over the
entire collection period for urine, and rates of excretion may differ among
dose groups over time. With this limitation in mind, it is seen overall tkat
‘the percentage appearing in 0-24 hour urine was small for both male ard
female ra-s in all dose regimens (less than 5% of the administered dose), but
repeated Iow dosing did increase the 0-24 hour urinary percentzage of
radiocactirity found.

Single Low Dose

At the single low dose, the following metabolites were observed: T3, U10,
yll, Ul2, Ul5, Ulé, and Ul7. Of these, two (Ul6é and Ul7) were tentatively
identified by co-chromatography with reference standards. Furthter work usiIng
Gc/MS showed that these 2 metabolites represented the conjugate of the
metabolite RPA200766 (Ul6) and parent chemical {Ul7, also known as M&3
46,030). Mass spectral analysis showed that these 2 metabolites contaized the
characteristic ions for their structures. The presence of metakbolites U8 and
Ul0 were zlso observed, although U8 was observed only in female 0-24 urine
from the —ow dose group (0.616% of the dose). These 2 metabolites gave mass
spectral Zon chromatograms corresponding to ring (pyrazole) opened prcducts.

Repeatsd Low Dose

Comparsd to the low dose, several additional metabolites were observed in
the 0-24 -our urine of rats given a repeated low oral dose of radiolabelec
fipronil. A total of 12 components were tentatively identified in 0-24 hour
crine, of which 8 were present in 0-24 hour male rat urine. The major
components were observed to be Ul0 and Ul2, representing 1.535 and 0.576% of
rhe dose sxcreted in urine 0-24 hours post-dose for male rats. The metzbolite
=10 has been mentioned as a ring-opened product, but there was zo apparent
—ention o the identity of Ul2. It is of interest that after repeated craZ
dosing, tze percentages of both Ul0 and Ul2 were increased in =male anc Zemzle
rat 0-24 =our post-dose urine when compared to a single oral dcose. I
contrast, the percentage of U8 in female rat urine showed a decrease ziter
repeated asral dosing in comparison tc a single oral dose.

For me-abolites U3, U4, and Ul0, male rats showed higher 0-2Z4 hour urice
percentages than female rats. For Ul, the reverse was true. Metzbolites ULl
10.139%) and Ul4 (0.118%) were found in female 0-24 hour urine only in this
dose groug. The remaining metabolites (U7, U8, Ul2, Ul7) appear=ad in =zle znd
female ra- urine in approximately equal percentages.

Ta T3

in ma.s rat urine, 13 components were observed in 0-24 hour urine. 3f
these, firve could be considered “major” components. These were: U8 (0.386% of
rhe dose)., U0 (0.316% of the dose), Ul2 (0.255% of the dose), J16 (0.208% of
the dosel. and Ul7 (0.196% of the dose. As mentioned, U8 and U1J were
identified as ring-opened products, while Ul6 was identified as an oxiZative
rroduct cZ the parent chemical, and Ul7 was shown to be parent chemicz.. The
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levels of the ring-opened products U8 and Ul0 resembled those seen after a
single low oral dose at 24 hours post-dose. Levels of Ul2, Ul6, and Ul7 also
did not appear to differ significantly from those seen after a single low
dose.

e

b) Fecal Metabolites - T
; Because both male and female feces were analyzed from 24-120 hours post-
dose, it is instructive to summarize the time points and present the data for
facal metabolites over the whole period of collection. However, these values
do not apparently represent the percent total dose excreted in feces at 120
hours, but only the percent of radiocactivity identified as various
metabolites based on the radioactivity of the sample. The report noted that
“the efficiency for extraction of radioactivity from pooled feces ranged from
58-82%. It was assumed that losses were due to the number of stages in the
extraction process and the selective extraction of soluble components.’
Therefore, the final extract is assumed to represent the total radicactivity
cresent in the sample prior to extraction.”

Table 5
Fecal Metabolites in 4c-Fipronil Treated Rats

LDM LDE 2DM RDE HDM HDE
Tz 0.388 0.597 1.58 1.31 1.76 1.08
=z 0.911 0.796 4.06 3.77 5.99 4.56
=3 2.03 2.72 4.51 6.14 6.88 4.80
74 9.193 0.069 1.27 1.56 2.17 1.76
=3 ND D 0.921 0.278 0.703 0.652
=5 0.249 0.153 1.68 2.69 2.83 1.38
=" ND ND 9.127 ND 0.776 ND
=3 ND ND 0.212 ND 0.262 0.253
g 12,13 10.50 8.33 6.44 10.60 18.57
513 1.55 1.15 3.02 1.03 1.29 2.12
Tl 11.67 9.08 7.16 7.76 3.82 4.43
Toral 30.12 25.06 32.87 30.97 37.08 39.60

281
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Single Low Doge

In feces from rats treated with a single low dose of Tipronil, the most

‘prominent metabolites in the samples obtained over the 1290 hour collection

period were F3 (~ 2% of the sample; not identified), F9 (10-13% of the sample
radioactivity, identified as M&B 46,030, or Fipronil), and F1l (9-11% of the
sample radioactivity, identified as M&B 46,136; this is the sulfoxidation

_ product of Fipronil). The other components separated in feces comprised 1% or

less of the sample radioactivity. Of all the metabolites identified and/or
ceparated, the metabclite F1ll was in fairly constant proportion in fecal
samples ccllected over time within a given dose group. The parent chemical F9
appeared in greatest proportion in samples obtained at 24 and 48 hours, and
thereafrer tapered off to low or undetectable levels.

Repeated Low Dose ‘ .

In feces from this dose group, the most prominent metabolites were F2 (3-4%
of the sample radiocactivity; not identified), F3 (4-6% of the sample
radioactivity; not identified) F9 (6-8% of the sample radiocactivity;
identified as parent chemical as in the single low dose study above), F10 (1-
3% of the sample radioactivity, identified as M&B 45,950, or parent chemical
with the loss of the sulfur oxygen), and F1ll1 (~ 7% of the sample
radioactivity; identified as the sulfoxidation product of Fipronil).

The most noticeable difference in the metabolite profile for this dose
group was a reduction in the percent of F9 and F11 compared to the low dose.
The time course for appearance of the F9 and F1ll metabolites was similar to
that observed for the single low dose. In essence, there did not appear to be
major differences in the metabolite profile from the low dose with the
exception of F2 anrd F10, which were relatively minor components.

{nale Higl e

at the single nigh cral dose, the most prominent fecal metaboiites were
again F2, 73, F9, F10, and Fll. Differences observed were a slightly nigher
percentage of F9 in female rats (18% of sample radioactivity), and a slightly
lower percentage of F11 (4-4.5% of sample radioactivity) in comparison to the
single low and repeated low oral dose. -

¢. Tissue Extracts

According to the report, extraction efficiency in tissues was variable
{generally >50%), but low due to the low levels in tissues and possicle
matrix effects. It was not believed that selective extraction was operative,
but that losses were procedural. Thus, it may be assumed that the results
obtained are not guantitative, but indicative of the metabolite(s) present.

Results of tissue extractions were presented in Tables 7.70-7.74, pages
127-131 of the report. These tables show that qualitatively speaking, M&B 46,
136 was the prominent metabolite detected in any tissue. Small amounts of a
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polar fraction were observed in male and female fat extracts from the high
dose group (stated as comprising ~ 5% of the radioactivity in the extract),
and a minor polar component in male kidney extract (~ 12% of the sample
radicactivity).

_ IV. DISCUSSION

In this study, the disposition of radiolabeled Fipronil was examined in
male and female Sprague-Dawley rats as part of a tolerance pecition submitted
for food/feed use of this chemical. The study involved groups of 5 male and
female rats/dose group which received either single cral doses of 4 and 150
mg/kg labeled Fipronil, or repeated low oral doses of 4 mg/kg Fipronil for 14
days followed by a single radiolabeled dose. .

According to the report (page 53), absorption at the low dose was
concluded to be rapid, while at the high dose, a delay was apparent. This
could be inferred from the large increase in Tmax (from approximately 4-6
hours at the low dose to 48 hours at the high dose), which would suggest a
change in rate of absorption. This could also be supported from the nature of
the blood kinetic curves at the low and high dose.However, it is suggested
that the rate of absorption may be similar for both the low and high dose for
the first 12 hours after dosing, but that a delay becomes apparent at the
high dose betwen 12-48 hours post-dose. This apparent delay or slowing of
absorption at 12 hours may be based on either saturation of absorption or an
effect on dissoiution rate. The fact that the blood kinetic curves for the
low and high dose appear the same for the first 12 hours with the high dose
curve diverging after that point suggests some sort of equilibrium effect
brought on by saturation of absorption or the establishment of a blood/tissue
equilibrium with fipronil metabolites. Fractional absorption could not be
calculated due to the lack of an intravenous dose group; thus, the fractional
absorption (AUC{oral] / AUC[i.v.]} could not be determined to indicate extent
of absorption. Examination of urinary excretion data from 0-24 hours shows
that the total percentage of the dose excreted was similar for the single low
dose ard high dose groups in both sexes (1-1.5% of the dose), but was
increased to 3-4% of the dose in the repeated low dose group, The increase in
0-24 hour excretion in urine from repeated oral dosing may not be so much an
effect on absorption as from an effect on distribution and elimination. A
lipophilic phase I metabolite was identified in the urine, feces, and tissues
of dosed rats (M&B 46, 136). After a single low oral dose, this metabolite
would sequester into fat and wovld be then slowly excreted. The same could
apply at the single high oral dose with the addition that the tissue
compartment might become saturated at the single high dose. After a repeated
oral dose, however, this metabolite would achieve equilibrium between blood
and tissues. Thus, after the last dose, there would be an increased amount in
blood for excretion, and hence, the increased percentage in urine could
possibly be based on the increased amount available for excre-ion. However,
the report, while stating that this metabolite was identified in urine ({page
51), did not identify any of the metabolites detected in urine as this
metabolite. Possible candidates include U4, U7, or Ul2, which were not given
identifiers. It is noted that this explanation for metabolism could also
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explain the changes seen in half-life at the high dose.

Distribution data at 168 hours post-dose showed significant percentages of
residual radioactivity in carcass, g.i. tract (including contents), liver,
and adrenals. On a percentage basis, there was a noticeable decrease in the
‘percentage of residual radioactivity found in these tissues after repeated
low oral dosing ard single high dosing. When examined on a Ug/g tissue basis.
the same tissues showed significant amounts of residual radiocactivity, but
the abdominal fat (included here, but not listed on a % basis) showed the

. highest levels in any dose group. After repeated low dosing, amounts of g

residual radioactivity decreased in all tissues, but at the single high dose,
there was a noticeable increase in the amount in abdominal fat of both sexes.
and liver and g.i. tract of female rats, with smaller increases in the
adrenals and the carcass. When considered together with the information
provided on metabolite identification by the report (which showed the
presence of only M&B 46,136 in tissues), it can be concluded that this
metabolite has the potential to accumulate in the fat, especially when
considering the amounts found on a Ug/g tissue basis and the identification
of M&B 46,136 as the sole metabolite identified in tissues {(Table 1b and page
18 of this review).

Excretion data were summarized in Table 2 of this review, and showed that
feces was the majcr route for excretion of Fipronil derived radioactivity. O
interest is the okservation that ths percentage of a dose of radiolabeled
Fipronil eliminated in urine and feces increasea in both routas after
repeated low dose and single high dose administration. This was compensated
for by an apparent decrease in the percentage recovered in tissues with
repeated low oral dosing or single high oral dosing. The report again cited
the phase I lipopkilic metabolite as evidence for this type of behavior. At
single low dose, tiiis metabolite would be taken up into tissues, and thus
little would be avzilable for excretion in urine. At the high dose or after
repeated low dose administration, the tissue compartmenrt would become
saturated, resultiag in an increased proportion of the dose available for
renal excretion. ~—ue evidence in this report does not fully support this
explanation, as urinary excretion data from 0-24 hours does not show a
significant differsnce between the single high and low dcse as observed-in
the repeated dose, and information on the actual amount of M&B 46,136 is
lacking.

pharmacokinetic data presented in tie report showed a significant half-
life for Fipronil derived radioactivity in whole blood (150-200hr.). At the
high dose, half-life was actually decreased (~ S0ar). AUC was approximately
proportional to dcse, but it is difficult to draw definitive conclusions
about first or zero order processes frim these data. It is obvious that =
kinetics observed involve both parent chemical, rates of metabolite
production, and tkhe distribution of radioactivity into tissues and fat. It Is

-

likely that the explanation for the change in half-life is in part based c¢n

the above discusssd material on absorption ard discribution. At any rate, th=2

e

half-life of Fiprzail at eiiher a low or high dose is significanz, and may

come to bear as & significant factor 1 any toxic manifestations observed
after long-term trzatment with Fipronil.

Metabolites of Tipronil were identified in urine, feces, and tissues.
Although in some cases the levels reportzed éid not reflect the percentage oz
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the total dose, the information is useful. Pages 16-18 of this review provide
relevant information which summarize the data, so a repeat will not be done
here. Based on the data provided, the report provided a scheme for metabolism
of Fipronil, which appears plausible for the most prominent of the A T,
merabolites detected (see attached figure). It wc:.ld be instructive if the s
report had actually identified which of the 17 me  ~olites originally
separated in urine was the lipophilic phase I meta- lite M&B 46,136 as was
shown for feces and tissues.
As a subsequent submission by the registrant, additional information was
" provided which showed urinary and fecal metabolites of Fipronil as a
percentage of the administered dose. This information was requested in order
to gain an understanding of whether the registrant identified the majority of
recovered radiocactivity in urine and Zfeces. The data submitted (see attached
Tables) showed...

Core Classification: minimum

The data in this study satisfy the daza requirements for a metabolism
study in rats under Guideline §85-1.
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DATA EVALUATION REPORT

STUDY TYPE: Special Study - Thyroid Function

EPA ID NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429779~04

TEST MATERIAL: M&B 46030
Synonym: Fipronil

STUDY NUMBER: M&B 353/90920

TESTING FACILITY: Huntingdon Research Centre, Ltd.
cambridgeshire, England

SPONSOR: Rhone-Poulenc Ag Company

TITLE OF RZPORT: M&B 46030 - An Investigation intc the

Potential Effects on Thyroid Function in
Male Rats Using the rperchlorate
pischarge Test’

AUTHOR(S) ¢ pavid H. Peters et al
REPORT ISSUED: April 12, 1991
EXECUTIVE SUMMARY: In this special study (MRID # 429779-04),

the effect of M&B 46030 on thyroid function was compared " to
propylthiouracil (PTU) , a  known inhibitor of  thyroid
organification, and Noxyflex, a thiourea compound known to lower
thyroxine levels in rats. Four groups of 27 male Crl:CD (SD) BR
rats per group were: administered either methylcellulose (vehicle
control), 10 mg/kg/day M&B 46030, 200 mg/kg/day PTU or 50 m?/kg/day
Noxyflex for 14 days. on Day 15, each animal received Na'”I at a
dose level of 1 pCi 157, gix hours later, 9 males per group received
either 10 or 25 mg/kg potassium perchlorate or 0.9% saline
solution. Blcod was immediately drawn to measure radiocactivity
jevels. The animals were sacrificed, and the thyroids were weighed
and analyzed for radioactivity.

The treatment with M&B 46030 or Noxyflex appeared to result in
stimulation of the thyroid glands as evidenced by increased
accumulation of 131 py the thyroid glands and by increases in the
ratios of radioactive distribution between the blood and thyroid.
These changes were accompanied by increases in thyroid weight.
Treatment with propylthiouracil produced decreases in the amount of
137 jncorporated in the thyroid and in the blood:thyroid ratios
along with elevated levels of I in the blood. However, the weights
of the thyroids from these animals were increased by over 2.5 fold
compared to the controls and therefore, the ratio of "I in the

i
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blood to thyroid weight was reduced. The administration of
perchlorate produced further reductions in the 121 content in the
thyroids and in the blood:thyroid I radiocactivity ratio. There was
no evidence of an inhibition of jodide incorporation by either M&B
46030 or Noxyflex.

The study is classified as Core Supplementary as it is not a
required guideline study.
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MATERIALS
Test Materials

Name: M&B 46030

Synonym: Fipronil

Chemical Name: S—amino-l-(z,6-dichloro-4-trifluoromethyl
phenyl)—3-cyano-4—trif1uoromethanesulphinylpyrazole

Purity: 95.4%

Batch Number: PGS963

Description: Off-white powder

Storage Conditions: Room temperature, protected from light

M&B 46030 was suspended in 0.5% methylcellulose for
administration. The formulation was analyzed for stability,
homogeneity and accuracy of preparation on Days 1 and 14.
Results in Appendix 5 of the study report show that the
formulations were homogeneous, stable for at least one day and
within acceptable range of the nominal concentrations.

Other materials used: Propylthiouracii
Noxyrlex (noxythiolin)
Potassium perchlorate
I as sodium iodide in dilute sodium
hydroxide solution

Test Animals

Species: Crl:cD (SD) BR male rais

Source: Charles River, st. Aubin—Les-Albeuf, France

Age: 42 + 1 day old when received

Weight: 21 g when received

Housing: Three rats per cage

Environmental conditions: Temperature: 21 + 27 ¢
Relative Humidity: 55 + 10%
Photoperiod: 12 hours light/dark

Food and Water: SDS Rat and Mouse No. 1 modified maintenance

diet and water ad libitum
Acclimation Period: Five days
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IT. METHODS

Study Objective

The objéctive of the study was to compare the effects of M&B 46030
on thyroid function_ to that of propylthiouracil, a known inhibitor
of thyroid organification (interference with iodination of
thyroglobulin) and Noxyflex, a thiourea compound known to lower
thyroxine levels in rats. Thyroid function was evaluated by
measuring the effects of these chemicals on iodide incorporation
and follicular stimulation. (Perchlorate was administered to
release any free iodide present in the thyroid glands.)

sage Grou and Administratio

The animals were assigmed to the following groups.

Group Treatment Number of Animals
1 Control (0.5% methylcellulose) . 27
) 2 M&B 46030 (12 mg/kg/day) : 27
3 Propylthiouracil (PTU) (200 mg/kg/day) 27
4 Noxyflex (50 mg/kg/day) 27

M&B 46030 and PTU, both in suspension with 0.5% methylcellulose,
were administered by gavage at a volume of 5 ml/kg using a syringe
and a rubber catheter. Control animals received the vehicle alone
at this volume. Noxyflex was administered intraperitoneally as a
solution in 0.9% salire at a dosage volume of 1 ml/kg. Treatment
was continuous for 14 days. On Day 15, each animal received an
intraperitoneal injection of Na'”I at a dose level of 1 uCi I in
0.5 ml 0.9% (w/v) salire. Six hours later, 9 males from each group
received intraperitoneal injections of either potassium perchlorate
at a dosage of 10 mg/kg, potassium perchlorate at a dosage of 25
mg/kg or 0.9% saline solution.

Observations
The following observations were recorded at the indicated times.

Mortality - twice.daily

Cclinical signs of toxicity - once daily

Body weight - at time of allocation of animals to groups, on
commencement of treatment and once a week thereafter

Food consumption - weekly

Food efficiency - weekly

Terminal Studies

On Day 15, each rat received an injection of a neuroleptanalgesic
immediately after the intraperitoneal dose of potassium perchlorate
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or saline. Blood was drawn by cardiac puncture and was analyzed for

radioactivity in a gamma counter. The animals were then sacrificed

and the thyroid glands were removed, weighed and analyzed for
+ radioactivity. .

tatistic na

A description of the statistical procadures from the study report
is attached to the DER.

III. RESULTS

Mortality and Clinical Signs

One male treated with Noxyflex was found dead on Day 2 of the
study; the cause of death was not apparent. No clinical signs of
toxicity were observed with the Noxyflex or M&B 46030 treatments.
All rats treated with PTU salivated for up to 1 hour after dosing.
Peri-oral staining immediately after dosing and matted fur up to X
hour after dosing were also noted.

Body Weight Gain

Group mean body weight gain was significantly reduced in all the
treated groups in comparison to the control group. The reduction
was most severe in the PTU-treated animals (37% of the control
value for weeks 0-2). The reductions for the M&B 46030~ and
Noxyflex-treated groups were comparable (85% and 75% of the control
value, respectively).

Food Consumption

There was a significant decrease in food consumption over the two-
week period in all treated groups as compared to the control group.
The effect was most .severe in the PTU-treated animals (73% of the
control value) with the Noxyflex- and M&B 46030~treated animals
being marginally affected (86% and 92% of the control value,
respectively).

Food Efficiency

Food efficiency, as measured by food conversion ratios, in the

Noxyflex— and M&B 46030-treated animals was similar to the control
- group (5.3 and 5.0, respectively vs. 4.6 for the controls). The

ratio for the PTU-treated group was elevated (9.0) indicating lower

food efficiency utilization.

Termina tudies

Whole Blood Radioactivity -

Increases in the radiocactivity of the whole blood were seen in the
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PTU- and Noxyflex-treated groups when data from the control group
rats receiving a post-treatment saline injection were compared to
those for sialine-injected animals in other groups. In animals
injected with 10 mg/kg potassium perchlorate, the PTU-treated croup
had an increase in radioactivity, whereas the Noxyflex-treated
group had a decrease in radioactivity when compared to saline—
treated animals of the same treatment group. The changes were=
similar but smaller when 25 mg/kg of-potassium perchlorate was
administered. When the overall treatment group means were compared,
the PTU-treated animals had significantly more radiocactivity im
their blood than the control animals. A summary of these resalts
from Table 4 of the study report is attached to the DER.

Thyroid Gland Radioactivity -

M&B 46030 and Noxyflex produced significant increases in the

radioactivity levels in the thyroids as compared to the controls im

the animals that received vost-treatment saline, whereas the PTT

appeared to inhibit the 157 ‘yptake. The same effects were seen witin

both doses of perchlorate. A summary of these results from Takle =
. of the study report is attached to the DER.

Thyroid Weights -

The gfoups were combined since there was no evidence that either
perchlorate injection had an effect on thyroid weight. All of the
treatments caused a significant increase in the weights with PTUT

inducing the most marked effect.

Ratio of blood radioactivity: thyroid weight -

The PTU-treated animals had a significant decrease in the rmztic
when those animals receiving saline were compared to the cortrol
group animals receiving saline. There were no significant changes
when the saline-treated rats receiving the other treatments were
compared to the controls. PTU-treated animals receiving either dose
of perchlorate had similar decreases. The rats treated with M&=
46030 or Noxyflex and injected with 25 mg/kg of perchlorate alsc
had significant decreases in the ratios.

Ratio of blood radioactivity: thyroid radioactivity -

M&B 46030 and Noxyflex with post-treatment saline injections bothk
caused increases in the ratios of approximately 60%. PTU induced =
decrease of approximately 90%. The same effect was seen with botxn
levels of perchlorate.

IV. COMPLIANCE

The following compliance documents were submitted: 1) signed
statement by the sponsor indicating that the study was conductsd im
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accordance with GLP Regulations; 2) signed Quality Assurance
statement by the testing facility; 3) signed statement by the
sponsor claiming no data confidentiality.

v. CONCLUSIONS

The treatment with M&B 46030 or Noxyflex appeared to result in
stimulation of the thyroid glands as evidenced by increased
accumulation of I by the thyroid glands and by increases in the
ratios of radioactive distribution between the blood and thyroid.
These changes were accompanied by increases in thyroid weight.
Treatment with propylthiouracil produced decreases in the amount of
137 incorporated in the thyroid and in the blood:thyroid ratios
along with elevated levels of '”I in the blood. However, the weights
of the thyroids from these animals were increased by over 2.5 fold
compared to the controls and therefore, the ratio of 31 in the
blood to thyroid weight was reduced. The administration of
perchlorate produced further reductions in the ™I content in the
thyroids and in the blood:thyroid '”I radioactivity ratio. There was
no evidence of an inhibition of iodide incorporation by either M&B
46030 or Noxyflex.
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ON (o)
STUDY TYPE: Special Study - Tl'{yroxine Clearance
EPA ID NUMBERS: P. C. CODE: 129121
MRID NUMBER: 429186-54
TEST MATERIAL: M&B 46030
Synonym: Fipronil
STUDY NUMBER: M&B 352/909538
TESTING FACILITY: Huntingdon Research Centre, Ltzd.
cambridgeshire, England
SPONSOR: Rhone~Poulenc Ag Company
TITLE OF REPORT: M&B 46030 - An Investigation into the

pPotential Effects on Thyroid Function in
Male Rats by Studying Thyroxine Clearance

AUTHOR(S) : David H. Peters et al
REPORT ISSUED: April 12, 19s1 ‘
‘EXECUTIVE SUMMARY: In a special study to measure the effect

of M&B 46030 on thyroxine clearance (MRID # 429186-54), six grcups
of six male Crl:CD (SD) rats per group were administered aither ¥&B
46030 (10 mg/kg/day by gavage), phenobarbital (80 xmg/skg/iay
intraperitoneally) or 0.5% methylcellulose (vehicle contrcl at 5
.ml/kg by gavage) for a duration of either one day cr fourzsen davs.
Four hours after the final dose of either test substance. each rat
received ['®I] thyroxine at a dosage of 10 uCi/kg. Levels of '*I in
whole blood were measured for up to 3¢ hours following thyroxine
administration and were used to calculate thyroxine terminal half-
life, clearance and volume of distribution. M&B 46030 had no effect
on mortality or other ante mortem parameters. Phenobarbitsl-treated
animals were observed to have collapsed posture, lethargy and
shallow breathing on the first day of treatment. There was no
effect of M&B 46030 on clearance after one day of treatment,
however after 14 days, there was a decrease in terminal half iife
(52% of control level) and increases in clearance and volume of
distribution (261% and 137% of control level, respectively). The
effects seen with phenobarbital treatment were similar, althcugh
gquantitatively not as severe and were evident on Bay 1 of
treatment.

The study is classified as Core Supplementary as it is not a
required guideline study.
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MATERIALS

Test Materials

Name: M&B 46030

Synonym: Fipronil

Chemical Name: 5-amino-1-(2,6-dichloro-4-trifluoromethyl
phenyl)-3-cyano-4-trifluoromethanesulphiny1pyrazole

Purity: 95.4%

Batch Number: PGS963

Description: Off-white powder

Storage Conditions: Room temperature, protected from light

M&B 46030 was suspended in 0.5% methylcellulose for
administration. The formulation was analyzed for stability,
homogeneity and accuracy of preparation on Days 1-2 and 14-15.
Results in Appendix S5 of the study report show that the
formulations were homogeneous, stable for at least one day and
within acceptable range of the nominal concentrations.

other materials used: phenobarbital - positive control
('*¥1] thyroxine (T,)
sodium iodide

Test Animals

Species: Crl:CD (SD) BR male rats
Source: Charles River, St. Aubin-Les-Albeuf, France

‘Age: 49 days old when received

Weight: 16 g when received
Housing: Three rats per cage
Environmental Conditions: Temperature: 21 # 2’ ¢
Relative Humidity: 55 % 10%
) Photoperiod: 12 hours light/dark
Food and Water: SDS Rat and Mouse No. 1 modified maintenance
diet and water ad libitum
Acclimation Period: Four days
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II. METHODS ‘

Dosage Groups and Administration

‘The animals were assigned to the following groups.

Group Treatment * Subset Number of Amimals
1 control (a) 6
(0.5% methylcellulose)

(b) s

2 M&B 46030 (a) 6
(10 mg/kg/day)

(b)

3 Phenobarbital (a) 6
(80 mg/kg/day)

- (b) 5

The test material in a suspension with 0.5% methylcellulcse was
administered by gavage at a volume of 5 ml/kg using a syringe and
a rubber catheter. Control animals received the vehiclie alone at
this volume. Phenobarbital was administered intraperitomeally as a
suspension in 0.5% methylcellulose at a volume of 2 ml/kg. All of
the test materials were prepared fresh daily. Subset (a) of each
group was treated on Day 1 only; subset (b) was treated for a total
of 14 days. On Day 1 for subset (a) and Day 14 for subset (b), the
animals in each group received 1 mg NaI in 0.9% salime solution
intraperitoneally at two times, 5 minutes and 10 hours 5 minutes
after the test compound administration. On Day 1 four hours afte
dosing for subset (a), the animals also received 10 pCi/kg of [12 1]
thyroxine in 0.9% saline solution using an IV infusiom set at a
constant dosage volume of 2 ml/kg. The animals in subset (b)
received the identical treatment on Day 14.

observations
The following observations were recorded at the indicated times.

Mortality - twice daily

Clinical signs of toxicity - once daily

Body weight - at time of allocation of animals to groups, Day -1,
on commencement of treatment, pre-terminally for subset (a)
and once a week thereafter for subset (b), inclading Day 13

Food consumption - Day -2 to Day 3 for subset (a) and frcm Day -2
to Day 7, Day 14 and termination for subset (b)

Food efficiency - calculated for subset (b) only
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Thyroxine Clearance
. Blood was drawn at the following times after the administration of

(1] thyroxine on Day 1 for subset (a) animals apd on Day 14 for -
subset (b) animals: 0.5, 1, 2, 4, 8, 12, 20, 24 and 30 hours. Each
sample was divided into three aligquots. Two of the aliquots were

used to determine total radioactivity by gamma counting and the
other was used to determine protein-bound radioactivity after
precipitation with trichloroacetic acid.

s*+atistical Analysis

A description of the statistical procedures from the study report
is attached to the DER.

III. RESULTS

Mortality and Clinical Signs

None of the rats died during the study. There were no treatment-
related clinical signs of toxicity in the animals treated with M&B
46030. Collapsed posture, lethargy and shallow respiration were
observed on Day 1 in the rats treated with phenobarbital.

Wei ood _Consumpti d o icienc

Body weights, food consumption and food efficiency values of the
M&B 46030~ and phenobarbital-treated animals were comparable to the
control group.

Thyroxine Clearance

Graphs of thyroxine concentration in whole blood (pg/ml) plotted
against time after thyroxine administration on Days 1 and 14
(Figures 3 and 4 of the study report) showed a biphasic
distribution with ' an absorption phase followed by a
excretion/metabolism phase. Analyses of the aliquot treated with
trichloroacetic acid (to precipitate out the proteins) showed that
the ['®I] thyroxine was stable in whole blood and consequently, the
levels of radioactivity measured could be related directly to the
amounts of thyroxine.

Pharmacokinetic parameters, including terminal half-life, clearance
and volume of distribution of thyroxine in whole blood, were
calculated. A summary of these parameters found in Table 4 from the
study report is attached to the DER. Statistical analyses were done
to determine if there was any effect on the parameters due to the
duration of treatment with the dosing material and the treatment
with the dosing material per s2. There was a significant increase
in the terminal half-life and the volume of distribution for the
control animals that had been on the study for 14 days as compared
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to those who had been maintained for only one day. Therefore,
statistical comparisons between Day 1 and Day 14 values for the
treated groups were not reported since it was unclear how much age
and the length of treatment contributed to the changes.

There was no evidence of an effect of M&B 46030 on terrminal half-
life, clearance and volume of distribution after one day of
treatment. However, after 14 days, there was a significant decrease
in the terminal half-life (52% of control level) along with
significant increases in the clearance (261% of control level) and
volume of distribution (137% of control level). Animals treated
with phenobarbital had similar effects on Day 14 with a significant
decrease in terminal half-life (69% of control level) and increases
in clearance (184% of control level) and volume of distribution
(125% of control level). There was also evidence of an effect of
the phenobarbital treatment at Day 1 on all three parameters.

IV. COMPLIANCE

The following compliance documents were submitted: 1) signed
statement by the sponsor indicating that the study was conducted in
accordance with GLP Regulations; 2) signed Quality Assurance
statement by the testing facility; 3) signed statement by the
sponsor claiming no data confidentiality.

v. CONCLUSIONS

M&B 46030 induced increased thyroxine clearance from whole blocd
when administered to rats at a dosage of 10 mg/kg/day for 14 days.
There was no evidence of increased clearance after one day of
treatment. The quantitative effect on Day 14 was greater after
treatment with M&B 46030 than with phenobarbital, although the
latter chemical also had an effect at Day 1.
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